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thirty-inch Vertical Chucking and 
Facing Machine. 





The accompanying engraving is of a new 
vertical chucking and facing machine with 
urret. 

It will be noticed that the bed, upright 
ind cross-rail are all one piece, and that 
niece so designed and proportioned as to 
vive very great rigidity and strength. The 
table of the machine is 24’ diameter, and is 
4tted with a three-jaw universal chuck, the 
‘aws of which are so made as to be easily re- 
moved, thus leaving top of table plain. 

It is powerfully driven by a stepped pul- 
ley at the back with back gears, which, 
with two speeds provided for the counter. 
shaft, gives 16 rates of speed for the work. 

Automatic lateral and vertical feeds are 
provided by the mechanism plainly shown 
in engraving. Vertical feed ranges from 
1’ to ,ly per revolution, and cross-feed 
from yy" to ay" per revolution. The down- 
ward movement of turret slide is 16’, and it 
will face 24 diameter, the machine swing- 
ing 30’ diameter in front of column, 14” 
high. Turret is 10’ diameter and has four 
13” holes. 

Countershaft has 16’ and 20’ driving 
pulleys and should run at 75 and 250 revo- 
lutions. Machine weighs 4,000 pounds. It 
is built by the Bridgeport Machine Tool 
Works, Bridgeport, Conn. 
ag 
Experiment and Experience. 








By B. F. SPALDING. 





When I was an apprentice at the black- 
smith trade, I had a much prized opportu- 
nity of helping a steel workman, who was 
intolerant of any imperfection in his work. 
He scorned to do any less than a perfect 
job, he would not slight it for fear or favor, 
hurry or fret. When he laid it down it was 
as good as he could make it, and he could 
make it as good as anybody. He wasn’t a 
bit old-maidish ; he didn’t putter with his 
work, but from the beginning to the end it 
moved straight along with free and easy 
strides ; he made no mistakes and wasted no 
time in correcting errors. 

I remember one forenoon, when I struck 
for him to forge a difficult piece of steel. 
He finished it in his usual manner in the 
highest style of the art; the squares were 
square, the flats were flat, the rounds were 
round, straight lines were straight, and 
curved lines were regular, outside corners 
were true and sharp, and inside corners 
were free from cold shuts, and slightly 
rounding, as though with a fillet. There 
was a ball on one end of it, and a neck 
joined it to the body. 

I joined with him in the satisfaction he 
manifested as, when the bell struck twelve 
for the noon intermission, he laid the smooth, 
scaleless, flawless forging, blue and com- 
plete, upon the cast-iron upsetting block 
which was bedded in the earth floor between 
the forge and the anvil. 

The perfect sphericity of the ball was 
our especial pride. But when we came 


back from dinner our forging was in ruins. 
The neck was broken in the middle, and 
half of it would have had to be chipped off 
before you could have rolled‘tenpins ‘with 
the balled head. The fracture disclosed no 





flaw, it was through the solid metal; the 
proof was visible that the break occurred 
when the piece was nearly cold, for there 
was no discoloration, the fracture was 
bright. If it had been caused bya blow 
the break would have been at the end, in- 
stead of in the middle of the straight, cylin- 
drical neck. I have had similar experiences 
in hardening, but only this of rupture in 
the slow cooling of a sound piece of steel. 

I do not know of anything which could 








be assigned as a cause, except it was some 
internal strain set up by letting the forging 
lie upon the iron upsetting block to cool 
from a blue heat. The experience taught 
me not to lay hot steel to cool on any good 
conductor of heat, without making arrange- 
ments to have it cool uniformly. It was 
one of the first things which impressed 
upon my mind the lesson, which a thousand 
later incidents have deepened, that steel is 
so susceptible to damage and so sensitive in 
its nature, at certain temperatures, that 
injurious strains may be produced by appar- 
ently trivial causes, and hence, that the 
good steel workman cannot maintain too 
vigilant guard against aggressive evils that 
come in every form and constantly seek to 
evade his caution. 

Everything we know must be what some 
one has told us, or what we find out for 





ourselves by observation and experiment. 
Experience is the best master, and he spares 
not the rod. Someone has said, in the 
AMERICAN MACHINIST, that he wouldn’t 
give much for a boy that never spoiled a 
drill. Not that the act of breaking a drill 
is in itself meritorious, but not to break 
drills, argues that the boy never tried to 
see how much the drill would do, and 
didn’t know by actual experiment how 
much it was safe to force it. Such an ex- 
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periment could not be successful until the 
drill broke, the success of the experiment 
depended upon the failure of the drill. Ex- 
perience is the sum of experiments. The 
value of experience is rated by the amount 
of serviceable information it stores on 
draught; it depends upon acuteness and 
comprehensiveness of observation, and readi- 
ness of recollection at the touch of occasion. 
It must be on hand when wanted. 
Recorded experiment is available in 
printed form, and serves to convey informa- 
tion to guide or to warn, and mechanical 
journals are the best mediums for the inter- 
change of mechanical experience. They 
yield the benefits of weekly meetings for 
discussion on a wide variety of subjects, at 
the family fireside, without subjecting the 
beneficiary to the inconvenience of leaving 
home. We like to read of the experiments 





of others with like interest to that we have 
in trying them for ourselves. As to failure 
it seems that any experiment should be 
accounted a success which satisfactorily de- 
termines a mooted point, even though the 
question is settled in a manner unfavorable 
to the expectations of the projector. 

A steel drop die, 12 inches long, split 
through the center from the top down 
into the tenon, and from end toend. The 
impression was } inch deep, running to 
within an inch and a half of one end, and 
the sprue cut through the other end. I 
drove the crack together, and then tried an 
experiment to see if I could fasten it there. 
It would take some time to get a new one, 
and I wanted to keep the demand for the 
work supplied in the meantime. Three 
holes were drilled in the die from side to 
side, the tops of the holes coming as near 
as was safe to the bottom of the impression 
just so they did not break through. These 
holes were 18 inches in diameter, and were 
counterbored on each side to take a head 
like the head of a wood-screw, except that 
the angle of a wood-screw head is 90° 
and these were but little over 40°. The 
countersinks at the outside were 24 inches 
diameter, and they were 14 inches deep. 
At the wood screw angle they would have 
been 38 inches diameter outside, which 
would have been better. Three rivets were 
then made for them of ‘‘decarbonized” gun 
barrel steel, and one end pf each was headed 
to fit the countersinks; then the other end 
of one of them was heated and passed 
through the die, it was given a couple of 
blows with a sledge to get rid of scale, and 
then put under the drop and headed down 
solid with blows from the drop-hammer; 
the same course was pursued with the two 
others, Thus the die was held together by 
three steel rivets 1g inches in diameter with 
large countersunk heads riveted hot with 
ample force. 

Mending broken dies is liable to come un- 
der the head of a premeditated botch, but 
emergencies suggest strange expedients. It 
is said that a highwayman was once fright- 
ened away as effectually with a crooked 
sausage as if it had been a pistol. We 
never know what anything will do till we 
try it. My experiment was a success, so far 
as that I found out what that riveting 
amounted to, but the effort to hold the die 
together with it wasa failure. Of course, 
the riveting remained, but the crack opened 
a sixty-fourth of an inch at the first blow, 
and the next one left it athirty-second of an 
inch wide. ‘‘I’ll wait till you get some new 
dies,” said the contractor. 

Broken dies may sometimes be repaired 
by banding. Success in this effort can only 
be assured by making the bands so large 
that they will be stronger than the original 
die, forif that had been strong enoughit would 
not have broken. The band must also have 
so much of its inner surface in contact with 
the die as to resist indentation. The cause 
of the opening of the crack in the riveted 
die may not have been so much in the 
stretching of the rivets, as the very slight 
indenting of the heads, which, on account of 
their acute angle, would permit them to en- 
ter. If the angle had been more obtuse they 
might have offered resistance more bluntly and 
effectually against thesuddenimpulse. Bands 
need not have as great cross-section as the 
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fracture of the die represents, yet be strong- 
er; hardened steel is weak against the sud- 
den stress of impact, or shock. Such attacks 
are resisted more successfully by iron ordi- 
narily hard. If it is too soft it will act like 
a lead ring fitted tight around a gun barrel, 
which will become loose when the barrel 
is discharged, and, in proportion to its soft- 
ness, indicate the amount of expansion of 
the barrel. 

The binding power of the band, sidewise, 
at the ends of the die depends upon the ten- 
sile strength of that part of the band which 
crosses the ends of the die, but to determine 
the power to bind crosswise of the middle 
of the die, or at any intermediate point be- 
tween the ends, the capacity of the side of 
the band to resist flexion must also be con- 
sidered. This consideration will also sug- 
gest that the principle ie to be observed in 
making a new die, which, on this account, 
should be made wide enough to insure that 
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oval pipe is stronger, it is simply less rigid ; 
it does not burst, because when the expan- 
sion of congelation takes place it is accom- 
modated by achange in the shape of the 
pipe from oval to round, which gives it ad- 
ditional space for its swelling contents. 
Circular bands havesuch manifest strength 
that every little while some account finds 
its way into the papers of some newly in- 
vented cannon which claims superiority to 
all others on account of the use of such 
bands. One instance—which may be ad- 
duced to show that this appreciation of 
their excellence is not new—is that of a 
cannon which went down in the ‘‘ Mary 
Rose,” a British war vessel which sunk in 
1545, during the latter part of the reign of 
Henry VIII, and was raised not many 
years ago, when it was found to be con- 
structed of a central wrought-iron tube, 
upon which were shrunk a succession of 
rings, made of wrought iron, three inches 
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the springing out 
of the sides will 
not give a wedge- 
shaped stress 
across the ends. 

In shrinking the 

bands upon the 
dies, some precau- 
tions should be 
taken to prevent 
their slipping 
when they are 
jarred by the dies 
striking together. 
Some arrange- 
ments should be 
made to stop them 
simultaneously 
with the dies and 
independent of 
their original hug- 
ging power, such 
as making them 
even with the 
faces of the dies, 
so that the bands 
will strike at the 
same time, or mak- 
ing the shape of 
the dies such that 
the bands will tighten on them with the jar. 
Something in this way may be done by 
grinding the corners. It is not best, any 
way, to have the inside corners of the bands 
sharp, and in grinding off the corners of the 
dies to let the bands on, it is just as easy to 
take off more towards the tenons, so that 
across the corners the dies will be larger on 
the face, then, by putting the bands on from 
the tenon sides, they will tighten across the 
corners as they tend towards the face by the 
jar of the drop. 

The best shape of a die to be banded 
would be round, for the band would be cir- 
cular, and in this form it could be made to 
resist stress in every direction with the 
greatest strength. The nearer the dies are 
made to approach this shape by taking the 
corners off from square dies, the more effi- 
cient will be the reinforcement given by 
the band against forces tending to strain 
the die in every direction. 

Metallic water pipes of oval cross section 
are less liable to burst from freezing than 

round pipes, but this is not because the 
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Excepting a limited class of forgings, 
such as dropping round work endwise, the 
stress on dies is greatest in some particular 
direction. It generally tends to split them 
lengthwise, and the bands must be made to 
suit the circumstances. 

The effect of putting substantial bands 
upon new dies is much the same as com: 
pounding dies, in the manner described in 
the AMERICAN MACHINIST, July 20, 1893. 
A block of steel of die temper containing 
the impression is set into a recess, cut to re- 
ceive it, ina block of steel large enough to 
supply the requisite strength. The impres- 
sion die is hardened, but the receiving block 
may be made of steel, low in carbon, or of 
wrought or castiron. This method is bet- 
ter adapted to save steel than the process of 
banding. The impression die can be made 
smaller, as the arrangements for fastening 
into the drop are made on the receiving 
block, thus doing away with planing tenons. 
















A Steam Plant for Sailing Vessels, 





We present on this page illustrations 
which will give an idea of a form of power 
plant used largely on sailing vessels, for 
loading and unloading cargo, hoisting 
anchor, handling sails, etc., an incidental 
feature being that, with suitable pumps 
added, decks can be washed, the shi 
pumped out in case of a leak, or a fire put 
out by hose, all these services being pe: 
formed much more efficiently than can po 
sibly be done by hand work; which et! 
ciency manifests itself in the fact thar 
sailors who have once worked in a ship s 
equipped always afterwards prefer ships s 
equipped, and that underwriters favor it. 

The engraving does not, of course, show 
the different parts of the plant in their tru. 
positions relative to each other, but 
simply so arranged as to show in one view 
the more important portions. At the righ 
is the boiler, about which little needs to b 
said, except that it is of the most approved 
construction as regards material and work 
manship. At the extreme left is the anchor 
wirdlass, which is so arranged as to b 
worked by hand, if necessary, and, in fact 
in most cases is a windlass already in place 
to which is fitted the large spur gear shown 
near the center of the shaft, this being 
driven by a pinion which gets its motion 
from the drum shaft at the engine, through 
the medium of a ‘‘ messenger chain ”—th« 
nautical term for a driving chain, whic! 
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square. This old gun presents evidence that 
the utility of bands was so plainly manifested 
by their common use and had become so 
well recognized that they were employed at 
an early period to strengthen ordnance. 

William Denning, a Pennsylvania black- 
smith of Cumberland County, during the 
Revolution, has still in existence two monu- 
ments of his belief in the efficacy of 
wrought-iron bands—one is in the Tower 
of London, and another in the Philadelphia 
Arsenal. They are wrought iron cannon. 
They are described as ‘‘ made of wrought- 
iron staves, hooped like a barrel, with bands 
of the same material, excepting that there 
are four layers of staves, breaking joint, 
all of which are firmly bound together, and 
then boxed and breeched like other cannon.” 
His obituary says he died in 1830, 94 years 
old, that his was the only successful attempt 
ever made to manufacture wrought-iron 
cannon, and that he could get no one to 
assist him that could stand the heat, which 
was said to be so great as ‘‘ to melt the lead 
buttons on his clothes.” 


But, in cases where the quantity of forgings 
required is liable to be limited, and the 
faces are necessarily of such irregular con- 
tour as prevents the dies from being used to 
advantage in the common recessed die 
blocks, they are frequently used with satis- 
factory economy when reinforced with duly 
proportioned iron bands. 
ae 

It is a rather well known fact that a man 
is more given to improving something about 
which he knows very little than something 
with which he is entirely familiar. A very 
large proportion of patent-office failures 
come from this intention to make better 
things that those using them know perfect- 
ly well cannot be remedied in the way pro- 
posed. But there is a redeeming feature to 
all this. Nothing so well satisfies the min- 
ing machine man that his devices will not 
perfect the steam engine as a trial, and the 
securing of a patent preparatory to the 
trial. Everybody seems to learn in a simi- 
lar way, and perhaps, after all, it is the best 
way. 





acts simply as a belt or driving chain t 
transmit motion from engine to windlass. 

The engine is, as usual, double, and drives 
by pinion and gear a drum which is placed 
above the crank shaft. This drum is driven 
by a friction clutch, which can be easily 
handled so as to act as a very efficient and 
reliable brake for lowering, while at the 
same time both ends of the shaft are \left 
clear for connecting to windlass and cat 
heads. 

This, we understand, is an unusual featur« 
and the construction by which it is accom 
plished is shown in the detail engraving al 
top, where a is a sliding cone, moved upon 
the shaft by the usual fork. As it slides 
forward it moves the lever 4, which is at 
tached to the end of the shaft ¢, whichtis 
journaled in the drum, this shaft having 
at its other extremity a short lever, which 


is connected, as shown in the end view, to 


a toggle joint. The toggle joint is con- 
nected to either end of a steel band, whicl 
is covered with wood blocks that bea! 
against the inside of a flange cast upon th: 
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large spur gear. Adjustment is provided 
for the toggle joint as shown, to provide for 
wear. 

It will be perceived that the clutch, so 
arranged, is positive in its action for both 
tightening and loosening, and that it is 
easily possible to apply it with any desired 
pressure when used as a brake in lowering ; 
the various inclinations of the surface of 
the cone a being found to greatly facilitate 
this. 

The engraving was made from an engine 
having cylinders 6’'x10', but they are built 
all sizes from those suitable for small steam 
yachts up to the largest ships, and often, 
a surface condenser is added, in which 
case there are usually two pumps of the 
Worthington type; the smaller one used 
for a circulation pump, etc., while the 
larger one is for fire protection, or pump- 
ing ship, mainly. 

The builders are Alfred Box & Co., 312 to 
316 Green street, Philadelphia, Pa. 


——_- > o—_—__—_——__ 


Philadelphia Shop Notes. 





WM. SELLERS & CO. 


Though not nearly so much work was 
being done in the machine shops of Phila- 
delphia at the time of a recent visit there, 
as is usually the case, the machinery inter- 
ests of the city are so vast, and its machin- 
ists have so acquired the habit of original 
work, that times would have to be much 
more dull than at present to make it im- 
possible to find things of interest there. 

At Wm. Sellers & Co.’s place they were 
running on short time, with 350 men em- 
ployed, the business in their latest improved 
electric cranes constituting a large propor- 
tion of the work in hand. 


As is well known, the craft is under 
many obligations to this firm for the thor- 
ough, careful and expensive experiments 
which it has conducted at various times, 
and the results of which have been given in 
full and in detail for general information 
and use. 

EXPERIMENTS WITH BALL BEARINGS. 

At present one of the things that me- 
chanics want to know about is the ball 
bearing. Such use as these have been put 
to, other than in bicycles, shows that they 
undoubtedly have great value, if properly 
proportioned and constructed with reference 
to the work they have to do; but no one 
knows just what is proper proportion and 
construction. There will, in all probability, 
be a better chance of knowing something 
about this when experiments now being 
made under the direction of Mr. J. Sellers 
Bancroft are completed. These have not, 
as yet, gone far enough to enable me to give 
any account of them, but it can be said that 
the special apparatus already constructed, 
and which I saw, indicates that the experi- 
ments when completed will be of the great. 
est value. 

For determining frictional resistance of 
ball bearings a revolving disk will drive 
another parallel, concentric, and similar 
disk a short distance away, through the 
medium of three pins placed equidistant 
from each other, and the ends of which 
rest upon the opposing faces of the disks. 
These pins are not rigidly attached to either 
disk, and instead of standing up vertically, 
or parallel with the axis upon which the 
disks revolve, are inclined to an angle of 45 
in the direction in which they drive; the 
result being that they tend, in driving, to 
assume a vertical position, and thus separate 
the disks ; the force with which they tend 

' do this being just equal to the rotary 
force required to drive the driven disk. 
This force thus becomes easily weighable by 
what is the equivalent of a scale beam, and 
things are so arranged that accurate calibra- 
tlon is easy; and different hardened steel 
rings for various sized balls are readily put 
In, 

It is proposed to test balls up to quite 
large sizes, and one of the first things done 
is to find out how much load can be borne 
by different sized balls resting upon various 
forms of surfaces, up to the point of objec- 
tionable or permanent deformation of ball 
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or track. For this purpose the latest form 
of Emery testing machine as made by Wm. 
Sellers & Co. is being used, and altogether 
it seems probable that machinists may be 
congratulated upon the prospect of possess- 
ing some accurate and definite knowledge 
upon the subject of ball bearings. 


A SPECIAL TESTING MACHINE. 


One of the latest examples of testing ma- 
chine construction, by the way, stood, partly 
constructed, upon the erecting floor of the 
shop. It is to go to the Pope Manufactur- 
ing Company, of Hartford, and will have a 
capacity up to 100,000 pounds. It is of the 
horizontal type, and is raised a sufficient dis- 
tance from the floor, and with one of the 
tie-rods (which in this machine are used in 
place of the usual straining screws) raised 
above the other one, to make it convenient 
to place a complete bicycle frame in the 
machine and take it out again by horizontal 
movement. 


It will be remembered that the original 
Emery testing machine, which is now at 
Watertown, and which was illustrated and 
described in this journal in issue of July 
21, 1883, has large straining-screws at either 
side which are held stationary, and upon 
which nuts are revolved to move the strain- 
ing head to or from the weighing head. 
Mr. Emery was exceedingly particular in 
the matter of getting these screws precisely 
uniform in pitch from one end to the other, 
so that the nuts, revolved at uniform rates 
together, should always hold the straining- 
head precisely square, and with its piston 
exactly in line with the center line of the 
weighing head. This was important, of 
course, for obvious reasons; but Wm. Sellers 
& Co., in working over the design of this 
machine, eliminated this expensive refine- 
ment, and provided for irregularities of 
pitch by introducing a balanced train of 
gearing that rotates each nut independently, 
and thus delivers an equal pressure against 
each side of the straining-head when mov- 
ing it and compensating for irregularities, 
either original, or resulting from unequal 
wear. 


A NICE JOU OF MACHINE WORK 


In some of the smaller machines, however, 
the screws are not used, but instead of these 
there are two plain cylindrical rods, or bars 














SP 
eS] 
raed S taeda mame oaeamae de E 
| se Ly pe 
| 
il 
| 
| 
; | ' 
a zm 
op dimervcan Machinist 
Vig.1 


of steel, along which the straining head is 
pushed and secured at any desired point 
by pins passing through the rods at right 
angles to its axis. 

In the case of the particular machine re- 
ferred to above, these holes are spaced 18 
inches apart, while those in the movable 
head are 6 inches apart, and there are three 
pairs of them, so that the head can be se- 
cured at intervals of 6 inches anywhere on 
the rods. The arrangement is shown by 
the sketch, Fig. 1, in which FR R are 
the rods, and // the straining head. The 
pins p p have handles for convenience in 
pulling them out and inserting them, and 
are lapped to fit the holes. A little exami- 
nation of the matter will show that some 
very accurate work must be done on these 
holes in order that the pins will always go 
in freely and bear the strain equally on each 
side, as it is important they should. The 
sketch is not to scale, nor does it pretend to 
reproduce the outlines of the machine, but 
it will serve to make plain the principle of 
what must necessarily be a very nice job of 
machine work. 


THE PEDRICK & AYER CO. 

At the Pedrick & Ayer shops, Mr. Pedrick 
was taking advantage of dull times, and a 
rearrangement of the affairs of the firm 
consequent upon its late financial troubles 
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and retirement of Mr. Ayer, to devise some 
new tools, among them a milling machine 
of much the same style as their regular 
universal milling machine, but having, in- 
stead of the usual horizontal spindle, a 
vertical one, which is at the end of a cyl- 
indrical arm, through the center of which 
arm passes a horizontal shaft that, by miter 
gears, drives the spindle. By rotating the 
arm the spindle is set at any desired incli- 


nation to the vertical, and can then be 


clamped. The machine is intended for 
heavy work, and to use radial cutters 
mainly. 


They are also preparing to bring out the 
large vertical milling machine which was 
originally designed by Mr. George Richards 
and built by him at Broadheath, England. 
This machine is a very noteworthy one, as 


those who remember our illustration and 


‘description of it in issue of December 5, 
1889, know. Experience with the machine 
as then shown has, however, developed the 
fact that a longer spindle would be an im- 
provement, and also that the front side of 
the uprights should be carried back near the 
bottom to give more room for the work 
being operated upon; and these, with some 
minor changes, have been made in the de- 
sign. 





A settlement of the affairs of the late firm 
of Pedrick & Ayer shows that, so far as its 
own legitimate business was concerned, 
there need not have been any serious trouble; 
and now that its affairs have been reorgan- 
ized, Mr. Pedrick has confidence that there 
will be smooth sailing The selling agents 
and business managers of the reorganized 
company will be the New York firm of 
Manning, Maxwell & Moore, which fact 
gives assurance that there will be business 
management, and plenty of capital for car- 
rying on the business. 





EDWIN HARRINGTON, SONS & ©CO 

At tbese works, with which Mr. J. A. 
McGregor, late assistant superintendent of 
the Brown & Sharpe shops, has recently 
identified himself, they are revising their 
methods, with the intention, evidently, of 
doing things by the most modern methods 
possible to introduce. 

The most notable improvement, possibly, 
is in the organization and equipment of a 
tool room, in which are to be found the 
usual too] makers’ tools, including a B. & 8. 
surface- a universal- and a universal tool 
and cutter-grinder. 

Something remarkable was shown me 
here in the way of a broach for finishing 
square holes in cast-iron, but as arrange- 
ments are in progress for its complete illus- 
tration it is unnecessary to say more of it 
now. 

Mr. McGregor is a believer in adjustable 
reamers where it is important that work 
should be kept within certain narrow limits 
of variation, and is making them with in- 
serted teeth dovetailed into place, and with 
wedges under them at the bottom of each 
dovetailed slot. When the reamer gets too 
small the teeth are forced out by driving 
these wedges; the metal at the sides of the 
dovetailed slots yielding sufticiently to per- 
mit this. It is his practice, too, to sharpen 
the teeth by oil stoning, and then set them 
out by an indicator used in the lathe the 
same as for truing any other kind of work, 
the reamer being revolved upon centers, or 
if a shell reamer, upon an arbor. By not 
making the angle of the dovetail too great 
—probably about 3 degrees is right—the 
amount of adjustment possible by this 
method is considerable, and the teeth are 
very firmly held. The front sides of the 
dovetailed slots are radial. 





For facing off a surface about a counter- 
bored hole in their chain hoist they are 
making aform of counterbore which has 
some unique features. 

At Fig. 2 is shown a sketch of the work. 
The hole and the counterbore are previously 
made, and the tool is to face off the top sur- 
face f 7, which must be an exact distance 
from the bottom of the counterbore. 
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The tool is made about as shown at Fig. 3, 
in which S is the shank, ( the cutter, and c 
a hardened and ground ring threaded onto 
the shank. The thickness of this ring is 
exactly equal to the desired depth of coun- 
terbore, while its diameter is equal to diam- 
eter of counterbore, and all that is necessary 
is to grind the edge of the cutter square 
with that side of it which bears against the 
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Fig. 3 YN Lig. 4 
shank S, then put the edge down onto the 
upper surface of the ring ¢, clamp it in 


place by the set-screw in the claniping col- 
lar A, and then face until the ring c strikes 
the bottom of counterbore. These are noth- 
ing more than what Mr. Arnold would call 
impressidnist sketches, but will serve to 
give the idea. 


I noticed in the new cupboards that have 
been put up to hold tools that they have a 
scheme for holding the shelves at any de- 
sired distance from each other, that is ad- 
mirable and was new to me, though Mr. Mc- 
Gregor said it had been used at Brown & 
Sharpe’s for some time, originating, he 
thought, with Mr. Parks or Mr. Hatch. 
This is shown at Fig 4, where a portion of 
a shelf is shown and a portion of the up- 
right, having rectangular notches at one 
side close enough together to enable the 
shelves to be placed at any desired point. 
What supports the shelf is the strip of cast- 
iron shown separately at a, these strips be- 
ing of a length equal to the depth of the 
shelf. 

The arrangement gives a very strong sup- 
port and one that allows very easy adjust- 
ment. Modem. 
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In an Ineandescent Lamp Factory. 


The beautiful little glow lamp, with its 
fragile bulb and delicate filament, is a far 
more interesting production than its mags- 
ive and cumbersome progenitor, the arc 
lamp. In our rapid tour through the incan- 
descent lamp factory we are more struck than 
ever by the share that female labor takes in 
the electrical industries. We know that the 
inhabitants of ‘‘Central” all belong to the 
gentler sex, and that the telegraph key is 
often handled by the nimble fingers of a 
woman; in the factories that we have already 
visited we have seen girls busily employed 
in winding fine wire on the spools of small 
electro-magnets for telegraph and telephone 
instruments, and coarser wire on the arma- 
tures of small dynamos and motors, and in 
many other of the lighter and finer tasks in- 
cident to electrical manufactures. Electricity 
has opened many new avenues of employ- 
ment for women who have to earn their 
own living; the work is almost always of an 
attractive nature, and as increased skill is 
acquired with practice and experience, a 
very satisfactory rate of pay, compared 
with that which obtains in other industries 
where female labor is largely used, is at- 
tained. 

As we pass from one part of the lamp fac- 
tory to another we see the little bulbs in a 
formative stage, like a small bottle with a 
neck at each end, in one place, the carbon 
filaments in another, the bases and connect- 
ing wires in a third, the finished lamps in a 
fourth. The processof manufacturing the 
carbon filaments from bamboo threads is a 
long and intricate one, and is carried on in 
strict seclusion as a trade secret. But we 
can see the quick-fingered girls pick up the 
hair-like filaments and join them to the little 
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pieces of platinnm wire which are fused 
into the neck of the bulb; to the platinum 
wires are soldered other pieces of copper 
wire, which connect with the brass screw 
cap and button, in-ulated from each other 
by plaster of paris, that form the base of 
the lamp. 

When the filament is inserted in the bulb 
and the base sealed up. the tube which pro- 
jects from the top of the bulb is connected 
to a mercury air pump to exhaust the air 
from the bulb; this done, the tube is cut off 
and the bulb sealed up at the same moment, 
leaving the little point or cone that is to be 
seen on the top of all incandescent lamps. 
There are many intermediate operations in 
the evolution of the glow lamp, and every 
part of the work is checked by the most 
careful supervision, and each lamp isclosely 
examined and tested before being wrapped 
and packed for shipment. The carbon fila- 
ments must be accurately measured and 
their resistance tested, the platinum wires 
must be just so long—or rather just so 
short—and no longer, every joint and con 
nection must be perfect, and every juncture 
of gluss with metal must be rigorously air- 
tight.—Jlarper’s Weekly. 

sa 

Said the old time machinist : 
are having some discussion 
of how to prevent holes in 
the cast iron top of a small 
boiler, and several of your 
contributors have shown 
how to avoid them. Per- 
haps my way of doing this 
is not new or particularly 
. novel, but it worked very 
successfully years ago when 
I was having some similar 
work done. The boilers were 
somewhat larger than these, 
and the first two of them 
had holes in them and were 
no account. I just took 
them under the drop and 
broke’m up and then went 
into the foundry and swore 
at the boss molder for about 
half an hour, and there was 
no more trouble from that 
source. I don’t know what 
the molder did, but I know 
what I did, and it worked, 
too.” 








“‘T see you 
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There is no doubt some- 
times a good deal of friction 
in large Corliss valves before 
they get worn down smooth 
on their seats. I once knew 
a vertical Corliss engine, 
with a cylinder about 40 
inches, that gave no end 
of trouble with the steel 
latch dies for about a month 
after starting. Then the 
trouble had disappeared so gradually that 
no one knew when it ceased. 

Bi — 
Triple Drum Power Feed Sand-papering 
Machine. 

For the character of surface required on 
fine wood-work which is to be finished by 
varnishing or painting, a demand has arisen 
for an efficient machine to produce such a 
surface by sand-papering. Several such 
machines have been produced and improved 
upon from time to time, the machine illus- 
trated herewith being an improved form of 
what has been known as the ‘ Conqueror,” 
and now called the ‘* New Conqueror.” 

As will be perceived, it is a very heavy 
and substantial machine, especially when 
the character of the work to be done by it 
is considered, experience baving demon 
strated that such a machine in order to do 
the very best of work must be so substan 
tially constructed as to absolutely prevent 
vibration. 

The drums are three in number, made of 
steel, upon which the sand-paper is placed, 
and graded according to the work to be 
done The first drum carries a coarse grade 
of paper, the second drum a fine grade for 
smoothing, and the third drum a still finer 
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grade for giving the material the polished 
surface Exch drum has an oscillating or 
vibrating motion laterally across the ma- 
terial to prevent the formation of lines, 
which would result if the revolving motion 
was direct. They are equipped with a de- 
vice for placing the sand paper about them, 
and giving it the proper tension in the 
shortest possible time. 

The drum shafts are steel, 2;’,’’ in diam- 
eter, and revolve in heavy bearings gibbed 
to the sides, and with adjustments to lift 
both ends of the drum at once. or either end 
separately for alignment. The drums can 
be easily removed by raising the entire 
roller and bed frame, which opens a space 
directly over them sufficiently to lift them 
out and over their bearings. This raising 
device is operated either automatically by a 
system of gearing operated by a lever, or, 
by hand by the large hand wheel, by which 
the screws at the four corners of the ma- 
chine are turned, the screws resting on 
anti friction rollers, giving very easy mo- 
tion in raising to any height. The adjust- 
ment of the drums for the difference in 
heavier or lighter cutting is done by the 
movement of the three hand-wheels at the 
end of the machine. 

The feeding rolls are eight in number, 


making is a good deal complicated by the 
fact that it requires the services of too many 
guards to watch them. It has not, how- 
ever, been tried extensively enough to get a 
fair idea of its value, and further legislation 
in relation to it has been introduced at Al- 
bany. In the end it looks as if a good many 
prisoners would be so employed, but only 
within a limited radius of their places of 
confinement. 
— — +e 
Lubricators and Lubrication. 





By W. H. WAKEMAN. 





Some men who are in charge of steam 
plants apparently do not understand the 
principle which causes their lubricators to 
discharge their cylinder oil, drop -by drop, 
into the steam pipe, whence it is carried 


, into the steam chest and cylinder, lubricat- 


ing the valves and piston, reducing friction 
to a minimum, prolonging the life of the 
parts, and saving coal. In the opinion of 
some it is the steam pressure which causes 
the oil to ascend or descend, as the case may 
be, through the sight-feed glass, but it 
should be remembered that as the oil must 
go in against the same pressure that exists 
in the condensing pipe, the pressure jg 
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four above and four below the platen, 
driven by a train of heavy expansion gear- 
ing, and giving a very powerful feed. They 
are placed so the material will pass between 
the upper and lower sets, and open to re- 
ceive material 8’ thick. The lower rollers 
are placed one on each side of each drum; 
each roller is located in a separate bed- 
plate. Each bed-plate can be set to gauge 
the amount of cut to each drum, or all the 
bed plates can be set in line, and the drum 
set to the cut desired above this line. 

The upper rolls are mounted ina frame 
over the corresponding lower rolls. The 
pressure rolls are three in number, one over 
each drum to hold the material firmly to 
them, and are separately adjustable by the 
hand-wheels shown in front. The feed is 
governed by a double belt tightener oper- 
ated by a hand lever. 

A brush attachment is provided for clean- 
ing the material as it passes finished from 
the machine. The countershaft can be 
placed in any position that may be desira- 
ble. The machine is made to work 380’, 
86", 42’, 48’, 54”, and 60” wide, and is 
built by J. A. Fay & Co., Cincinnati, Ohio, 

——__e——_—_——- 

The attempt at using the State prison 

convicts in the State of New York for road- 


equalized, and, as far as this point is con- 
cerned, it is the same asif nosteam pressure 
existed there. 

Having rebuilt a lubricator some time 
ago, I set it up on a stand in the engine 
room, without connecting the pipes to any- 
thing. I then filled the body of it with oil, 
and the condensing pipe and the sight feed 
glass with pure water. Calling in a friend, 
we proceeded to open the regulating valve, 
when the drops began to ascend, just as 
when the apparatus was attached to the 
steam pipe in the usual way, and continued 
to do so as long as the condensing pipe was 
supplied with water. His surprise was un- 
bounded, but if any one who thinks that it 
is the steam pressure which causes it to 
operate, will try the same experiment, he 
will see his mistake. The oil should be 
warm in order to produce the same condi- 
tions that exist in practice. 

The drop of oil descending into the body 
of the lubricator, usually through a pipe 
which extends nearly to the bottom of it, 
causes a drop of oil to be lifted out, and it 
then passes on to the steam pipe. Now, the 
drop of water will descend through light or 
warm oil by its own weight independently 
of any pressure, but if a pressure in excess 
of the steam can be brought to bear upon 
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it, then it will descend through heavy or 
cold oil without trouble. The condensing 
pipe furnishes this excess of pressure, by 
providing a column of water, and the 
pressure is increased directly as the height 
of the column above the level of the oil. 

If we take a piece of brass pipe 10 feet 
long, and coil it up until the distance from 
the top of the oil to where it is connected 
into the steam pipe is 2 feet, we shall have 
an abundance of water, but the pressure 
will be that due to a column of water 2 feet 
high only, which is a trifle less than 1 
pound. Onthe other hand, if we connect 
the pipe without putting any coil in it, we 
shall have a pressure which is due to a 
column of water 10 feet high, providing, 
of course, that the condensing pipe is kept 
full of water. It will be a trifle more than 
this, because the water, which is below the 
level of the oil, has an excess of weight 
over that of the oil, but this is so small as to 
be ignored. From the above it will be seen 
that if we have a lubricator which feeds the 
oil in ascending drops, and it is located in a 
cool place, it will be well to have a high- 
condensing pipe. If the cup has, what is 
known as a steam feed, or, ,in other words, 
if the drops of oil descend, it:does‘not make 
so much difference, as these cups; soon be- 
come warmed up, thus 
rendering the oil more lim- 
pid, and causing it to feed 
more readily. The fact that 
an oil is thick and appar- 
ently of a heavy body does 
not always mean that it has 
good wearing qualities, for 
some very thin oils are 
efficient lubricants. 

If a certain brand of oil 
has been used in a cylinder 
for several years and for 
any reason it is desired to 
use some other kind, the 
new oil may not give satis- 
faction at first, but this does 
not necessarily prove that 
it is not a good oil. 

After having used an 
inferior grade of ofl for a 
long time, I commenced to 
use one of the best brands 
of oil in the market, but 
there could be no doubt 
that there was something 
wrong, as the engine could 
not be run with it. It was 
of the automatic, disen- 
gaging type and as soon as 
the valve gear commenced 
to open the valves, the 
vibration was so great as 
to cause them to be released 
at once, thus shutting off 
the steam before enough had 
been admitted to do the 
work. The remedy was to 
mix one gallon of the new oil with four of 
the old, and when the lot was used up, mix 
another ene, using two of the new and three 
of the old, and so on, until the new oil 
could be used without trouble. 

Before emptying cylinder oil out of the 
barrel, it is a good plan to nail a piece of 
mosquito netting, or a fine sieve over the 
bung-hole, as then all chips, old bungs, 
etc., will be excluded from the oil tank. 

cnionseciaiia pinata 

Representative Tracey, of New York, has 
introduced a bill in Congress which pro- 
vides that any citizen of the United States, 
or any corporation under United States 
laws, nine tenths of the stock of which is 
owned by American citizens, may buy 
foreign vessels and have them admitted to 
American registry, provided bonds are given 
that equal tonnage shall be built in Ameri- 
can shipyards. The bill appears to be the 
making common to all the privilege given 
in the instance of the ‘‘New York” and 
‘*Paras.” 
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It took something over four years vigor- 
ous pushing in the courts to settle a little 
matter of a few railroad ties in which the 
New York, Susquehanna & Western Rall- 
road was concerned, 
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LETTERS FROM PRACTICAL MEN. 





A Misprint, 
Editor American Machinist : 

I notice the types make the depth of my 
worm thread .0330; this is an error, and 
should be .880, which makes a big difference. 
Will you please correct this? 

Harry M. 


Boller Inspection Laws. 
Editor American Machinist : 


It is with a great deal of pleasure that I 
can get an opportunity to dive into the let- 
ters of your varied correspondents and en- 
joy them. Twenty years ago when living 
in Chicago many a scalping have I received 
from fellow engineers who wrote with a 
sharp stick. I have the pile of Chordal’s 
letters now, and when time permits like to 
con them all over again and laugh as I used 
to laugh in younger days. 

But, Mr. Editor, in the various cbmments 
made concerning boiler explosions, and the 
need of legislation compelling men em- 
ployed in handling steam and its appliances 
to be capable and experienced men, and the 
necessity of a license for engineers, no one 
has seemed to think anything about com- 
pulsion of the employer that he shall em- 
ploy an experienced man around the boilers! 
It isa singular thing that in all States where 
a license law prevails, so far as I have been 
able to learn after giving the matter consid- 
erable study, there is no law on the statute 
books that aims to punish the owner who 
is willfully endangering the lives and prop- 
erty of his neighbors and the men in his 
employ, by putting a man in his fire-room 
whose best recommendations are ‘‘ brawn 
and muscle and a short clay pipe.” 

In the financial stringency that we have 
been passing through, brains have been at 
a discount—anything to save the almighty 
dollar—and the competent, skillful engineer 
has been the first man to suffer in too many 
instances. 

In all States where a license law is being 
considered, let the responsibility rest on the 
owner. 

It isa Uurning shame that in every law I 
have seen, every misdemeanor and fine has 
been put on the engineer—it is unjust and 
arbitrary legislation. NorMAN. 

As to Corliss Engines. 
Editor American Machinist : 


At our second monthly meeting I did not 
get an opportunity to reply to Mr. Holloway 
and Mr. Cartwright in regard to the Corliss 
engine. 

Mr. Holloway says the Centennial Corliss 
engine ‘‘was a monument in very many 
ways. That it was not the best kind-of an 
engine for the general user has been proved 
by its being removed to the Pullman Palace 
Car Works, and set up as a show, I believe, 
while other engines are doing the work.” 
Now, Brother Holloway has been misin- 
formed, Iam sure. Last August, on a visit 
to the Fair, I took a day off and went to 
look at this engine show at Pullman. I 
found a grand show, and the show engine 
was also doing work as well. The engineer 
showed me indicator diagrams taken from 
one cylinder only (the other cylinder being 
disconnected for repairs), and it was develop- 
ing 1,500 horse-power, witha boiler pressure 
of 70 pounds per square inch; when both 
cylinders are in use, 30 pounds is all the 
pressure carried to do all this work. By 
the above, it will be seen the show is a good 
one. 

Mr. Cartwright’s argument is that Corliss 
engines ‘‘need a doctor very often.” ‘A 
Corliss engine cannot be repaired by any 
machine shop; it may be done by special 
machines.” I would state that when I car- 
ried on a machine shop I did the repairs for 
over 20 Corliss engines, covering some ten 

years, and did the repairs with a hammer 
and chisel, and was quite successful, too. 
But, as Mr. Sweet remarked, ‘‘as to putting 
the right engine in the right place. There 
is a right and a wrong place; if not for all, 
at least for several kinds.” For instance, a 
Corliss engine would make a poor show as 
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a locomotive engine, as has been proven. 
I have taken cards from Corliss engines 
after running ten years without repairs, and 
the steam leakage by the valves was nil. 

W. Barnet Le Van. 


A Suggestion for a Flying Machine, 
Editor American Machinist : 

It used to be considered as evidence of 
light headedness when a person even began 
to dream of flying machines, but as opin- 
ions are now changing, I will run the risk 
of making one suggestion in this direction. 

I understand it is pretty well settled 
among investigators that the necessary 
power for the weight is now to be had in 
steam engines. 

It has also been quite clearly proven by 
men’s investigations and bird-observations 
that aeroplanes can be made to sustain the 
load when driven at a suitable speed. 

To form an idea of the sustaining power 
of aeroplanes, consider the pressure of a 
strong wind on the sails of vessels. A sail 
driven ina quiet atmosphere at a speed of 
30 miles an hour will meet with the same 
resistance asa sail held stationary with a 
wind of the same rate of speed blowing 
against it. 

Move the sail 100 or more miles an hour 
and it will sustain quite a load. 

Some suggest pushing the aeroplane by 
use of aerial propellers, but this calls fora 
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through their pinions, the spur gears B B, 
and the hollow shafts, set the sailsin motion 
in opposite directions, so the abutment of 
one will balance that of the other and so 
prevent the rest of the contrivance from 
turning. 

It should be borne in mind that the sails 
should be aeroplanes of large area, only 
differing from other proposed aeroplane 
machines in the motion being circular in- 
stead of ina straight line. If the machine 
is properly designed and built, and theories 
are correct, it should be able to fly straight 
up, then when a suitable height is reached 
the turbines can be stopped, the latch pin 
H thrown into hold the arms CC parallel 
and together, the bell crank lever H thrown 
over so as to bring the sails on each end of 
the arm at the same angle, and the machine 
is in shape for horizontal soaring. 

The turbines can then be used for steer- 
ing. During the time of soaring steam can 
be got up for the next turn at rising, so it 
will be seen that the power would only be 
needed in spurts. 

About such little matters as absorbing 
the moisture from the clouds for use in the 
boiler, and electricity and heat from the air 
for making steam, also capturing the fowls 
of the air for food, so as to go around the 
world four or five times without coming 
down, I shall make arrangements with 
Jules Verne. 

I don’t say this machine 
can be made to work, but I 
do ask the question, if not, 
why not? A MECHANIC. 

Providence, R. I. 


— 
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Gears for Screw-cutting. 
Editor American Machinist: 
Inthe AMERICAN MACHIN- 
1st of February ist, Mr. 
Charles Miller states that in 
the article by Mr. W. I 
Croker (issue of November 














9, 1893), the thread to be 
cut on a No. 5 Barnes lathe, 
in Mr. Croker’s example, 
is 14 threads to inch. 

This isa mistake, as Mr. 
Croker’s example was to 
find the pitch of a worm to 








fita14 diametral pitch gear, 
which, as Mr. Croker states, 
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high horizontal motion before the machine 
can be expected to leave the ground, and 
also that some very sensitive contrivance 
be used to guide and keep the machine in 
balance. 

To imitate a bird’s way of flying would 
require as perfect a nerve system, which I 
believe to be difficult with machinery. 

Birds are able to make use of the power 
of the wind—perhaps man can do as well, 
but he must first learn the simpler things. 

The suggestion I have to offer is fora 
machine to move directly upward to a suit- 
able height, and then use its stored energy 
for soaring on aeroplanes in the desired di- 
rection. 

In the drawing inclosed I show enough of 
the machinery, I think, to make the idea 
plain to mechanics. A A are to represent 
steam turbines, which are said to be as 
economical in the use of steam as any 
engine, and (if so) on account of their small 
size and weight would be most suitable for 
such a machine. The boiler is not shown, 
but should be suspended from the rods F F. 
The attendant can stand on top of the 
boiler, in a good position to put his foot 
upon the safety valve in case he wanted to 
go higher, the sails to be attached to the 
two sets of arms ( ( like the blades of a 
propeller. Now, in operation, the turbines 





I think the method of 
Mr. Croker for finding the 
change gears for odd pitches 
of threads a good one. 

I have had some experi- 
ence in finding the change 
gears for odd pitches of 
threads on a Prentice lathe, 
with a compound of 2 to 
1, which I will give for the 
benefit of the readers of the 
American Macuinist. The Prentice lathe 
has a lead screw of 6 threads to inch, and 
change gears 24, 28, 32, 36, 40, 44, 48, 52, 56, 
60, 64, 68, 72, and also two gears of 24 and 
48 teeth keyed together which run on a 
separate stud for compounding. 

As an example—Required the gears to 
cut a lead cam, with a pitch of .182” in 
110°. Then .182” x 3, = .596” = pitch of 
thread to be cut or distance from one thread 
to another. The pitch of lead screw is }th 
of an inch = .167. 

.596 + .167 = 3.57 = proportion of gears. 

Leaving out the .07 (as it is but a small 
error which is nearly offset subsequently) 
we have a proportion of 34 to 1. 

Now the single gears of lathe will not cut 
a thread as coarse as this, so the compound 
must be used. 

To figure a thread twice as fine as this 
and use compound would give a correct re- 
sult. 

34 + 2 = 1%, and we find two single gears 
with a proportion of 1% to 1. 

Multiplying by any number which will 
bring the 1% to correspond nearest to the 
gears which we have, as 36 x 14= 63, and 
36 x 1 = 36, then 63 and 86 by using the 
compound are the gears required. 

We add one tooth to the 63 gear and we 
have the 64 and 36 change gears, 
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Adding the tooth to the 63 gear offsets 
the previous error of .07, nearly. 

As another example—Required the gears 
to cut a lead cam of ,8,"’ lead in 180°. 

Then in 360° or one pitch of thread would 
be ,';" or distance of one thread to another. 

The denominator corresponds to the num- 
ber of threads and the numerator to the 
number of inches. 

Thus , pitch = 16 threads in 3 inches. 

The lead screw = 3 X 6= 18 threads in 
3 inches. 

2 x 18 = 36 driver. 

2x 16 = 32 driven. 

By means of the single gears any even 
number of threads can be cut from 2 to 18 
to inch inclusive, and by using the com- 
pound a great variety of fractional threads 
can be cut from 1 up to 36 threads to inch. 

J 1. G: 

[We have to confess that we did not, 
as we should have done, look up Mr. 
Croker’s article to ascertain just what he 
did say before publishing Mr. Miller's criti- 
cism upon it, but took it for granted the 
quotation was correct, which was an injus- 
tice to Mr. Croker. A good deal of trouble 
would be avoided if correspondents would 
always take sufficient pains to assure them- 
selves that they know precisely what has 
been said by another before criticising him, 
and then in making quotations they should 
be accurate and so asto convey the full 
meaning of the author.—Eb. | 


Mounting Blue Prints on Cardboard, 
Editor American Machinist : 

Having noticed an inquiry fora way of 
mounting blue prints and keeping them 
from warping, I would like to say that for 
pasting on the prints, about the best paste I 
know of is patternmakers’ glue, and if the 
mounts are shellaced on /oth sides they will 
remain straight. For shellacing use the 
same kind as for patterns, of course with- 
out lamp-black in it. Drying them under a 
weight will not keep them straight. 

J.J. Ewina, 


Pasting Blue Prints, 
Editor American Machinist : 

I cannot resist the temptation to tell the 
inquirer of Question 68 in the AMERICAN 
Macurnist of February 8th, that if he will 
take a good grade of friction paper, such as 
is used in the manufacture of paper fric- 
tions, and paste his blue prints on with the 
ordinary skill and application which he 
must be presumed to possess, and when it is 
dry go to the pattern shop, and apply a neat 
coat of shellac varnish, such as pattern- 
makers use, over the face of the blue print, 
leave it set or stand in a dry place for a 
short time, until thoroughly dry, he will 
find that it will hardly be possible with 
ordinary care to heap any abuse on to that 
blue print which it will not withstand. 
Good friction paper is impervious to the 
most severe changes of temperature, and 
the varnish puts a glaze on the print that is 
almost equally proof against dampness, 
probably for the reason that the friction 
paper can or will not absorb any of its 
chemical constituents. 

Many a time I have picked up blue prints 
thus treated, which have been left under 
leaky places in the roof, where the rains 
which came up during the night have been 
pouring down for hours directly on to the 
face of the drawing, wiped it off and dried 
it, and found it as nice and smooth as ever. 
I know lots of blue prints thus treated that 
have been used and stored away alternately 
for fifteen years, that are as nice and plain 
to-day as when they were first brought in 
the shop. W. HH. 


Pasting Blue Prints on Cardboard, 
Editor American Machinist: 

About three years ago the problem of 
pasting blue prints on cardboard was pre- 
sented to me, and I had about the same 
difficulties C. H., Decatur, Ill., seems to 
have. I tried boards of all description, 
heavy and light, the most expensive trunk- 
board as well asthe cheap strawboard, used 
mucilage, starch and flour paste, varnished 
the blue prints before pasting, and the like. 
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To day Iam able to paste as many as may 
be demanded, all coming out O. K. 

The requirements to obtain good results 
are as follows: The thinnest blue print 
paper obtainable, strawboard about +,” 
thick pasted on one side with cheap manilla 
paper for the back, flour paste and white 
shellac. Make the paste thin (mix the flour 
with cold water to the consistency of cream, 
and then boil it over), and coat the blue 
prints on the back rather thin, whence it 
should be placed on the dry board quickly 
without any pressure; use a hand brush to 
straighten the blue prints from all wrinkles, 
taking particular care not to put the hands 
upon the freshly pasted blue prints. If the 
edges of the blue prints do not adhere to 
the board, which is very essential for their 
life, lift them off from the board for a few 
inches, and their whole length, coat them 
again and brush them down. 

It is necessary to start to brush from the 
middle or center of the blue prints towards 
their edges, otherwise there is no end of 
wrinkles. Now, since the blue prints have 
been coated with paste they are erpanded, 
and very likely the blue prints will be con- 
vex, which will, while drying, change and 
become concave. To straighten such con- 
cave blue prints we can apply no mechan- 
ical power, but must do it by varnishing. I 
have found that the only way to do it is by 
varnishing the back of the pasted blue 
prints with diluted shellac first, let it dry 
perfectly, and give a coat of very much di- 
luted varnish—about one part of commer- 
cial fluid shellac to six parts of alcohol—on 
the face of blue print. The shellac so de- 
posited will be of little value as a varnish 
—the main object is toexpand both blue 
print and board until it is convex (a little) 
again; while the alcohol evaporates, the 
shellac sets and keeps the blue prints per- 
fectly flat. If this result is not obtained the 
first time, the shellac was not diluted 
enough, and another coat must be given. 
When the blue prints are flat a coat of var- 
nish may be given to both sides, and when 
dry they are ready for the shop. Avoid 
giving too heavy a coat of paste, whatever 
it may be, or else it will penetrate the blue 
print paper (whether thick or thin) and ren- 
der it white. The same thing will happen 
if you put your hands on the fresh pasted 
blue print, except that it will show the con- 
tours of your fingers and palm in white. I 
get the strawboard pasted with manilla 
paper by the dealer, and it serves as finish 
to the whole as well as aids in straightening 
the finished work. A few trials and a little 
patience will soon teach any one how to 
manipulate this. I always have had success 
with any boy to do the work. Whether 
this method of maintaining blue prints is 
best isa matter of opinion, and if I again 
should have anything to do with it I would 


consider it again. 
EK, LAWRENZ. 


Holes in Castings. 
Kditor American Machinist : 

I would suggest that Mr.” Drake have a 
sample of one of his defective castings 
analyzed for a determination of silicon. I 
should say for that kind of work the cast- 
ing should contain about 2.75 per cent. 
silicon. If the anaiysis of the iron in the 
yard is known there should be an average 
of 8 per cent. silicon before melting, as 
about .25 per cent. is lost in the melting. 

If the iron is melted with coke for the 
bed I should say wait as late as possible in 
the heat before pouring the boilers, as the 
first fron will contain more sulphur than the 
last, owing to the greater percentage of 
fuel to iron used on the bed. This would 
also be true to some extent if coal is used, 
but I am inclined to think good coal better 
and having less sulphur than coke, and that 
there would be more difference between 
the first and last iron with coke than with 
coal, 

I don’t think I ever saw a car of pig-iron 
of any brand or number but that some of 
the bars would have holes in them, which is 
due to the gas escaping when the pig is 
poured, but it is my opinion that the diffi- 
culty is not communicated totheiron. Any 
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cast-iron poured into an open mold made as 
pig molds are made, would be likely to 
show the same thing. A. K. BEcKwitTH. 





A Micrometer Beam Gauge. 
Editor American Machinist : 

Inclosed is a blue print of a 12-inch beam 
gauge which I constructed two years ago. 
The general features of the gauge I think 
appear clearly illustrated by the print. The 
beam is of tool steel ,';x1''x16’. Upon it 
are the two movable heads, each provided 
in its projection or finger with a steel plug 
hardened and finished to exactly 4 inch, so 
that when joined together they measure 
1 inch outside; and when they are placed 
1 inch apart they then measure 2 inches 
(outside ends), and so on for 12 inches; you 
will observe that, corresponding to the 
graduation, each head is cut away to 1 inch 
with bevel edges on each side for correct 
reading of size set on; agreeing with the 
graduations on the notches cut in top of bar 
into which fits the latch pivoted to the 
right-hand head. These notches are located 
just + inch apart. In the print the gauge is 
set at linch. The fastening of the heads 
by means of the thumb-screws on top is no 
new device on tools of this kind. 

The right-hand head is thus located 
exactly on any quarter inch in the 12- 
inches. The left-hand head is provided 
with a micrometer screw and nut to locate 
its position in thousandths of an inch—over 
or under, as the case may require. 

To illustrate, suppose we want 4.128 
inches ; we first set the right-hand head at 
4 inches; we next set the left hand head 
.128 inch away from the zero line: = 4” + 
.128". Again, suppose we want 3.872 inches; 
then we set the right hand head at 4 inches, 
and next we move the left hand head at 
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to fit the beam accurately and unvarying, 
whether set or loosened, and yet move very 
easily, which is very necessary to obtain 
uniform measurements. I find it a valuable 
addition to my tools. 
Francis W. CLoucHa. 
Springfield, Mass. 





Draftsmen and Shopmen, 
Editor American Machinist: 

Draftsmen, as a class, are not heard from 
very much in your columns, and they are 
the losers for it. If they would—some will 
say ‘‘could”—take part in the discussions, 
etc , which take place through the medium 
of your paper, they would probably help to 
bring about more harmonious relations be- 
tween the drafting-room and the no more 
practical, but more material branches of the 
business. It is to be regretted that feelings 
indicated by the remarks of ‘‘Easy Way” 
and ‘‘The Tramp” are too prevalent in our 
shops. It is really the old war between 
theory and practice, which in every battle 
only demonstrates the frailties of all of us, 
for who can isolate the one from the other? 
The variance seems likely to continue until 
every man knows everything there is to be 
known. Asa product of the shop, but now 
spending my time at the drawing-board, I 
have had some little experience on both 
sides of the question. 

No one with common sense will dispute 
the utility of a drawing which fulfills its 
mission, and that is simply to arrange and 
state in a “‘ lineal” language, and as plainly 
as possible, certain facts, which will enable 
the patternmaker, the molder and _ black- 
smith, and the machinist to do their part of 
the work with the smallest possible expen- 
diture of time in finding out what todo. If 
the drawing does not accomplish this by 
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A MICROMETER BEAM GAUGE. . 


.128 inch towards the right hand head from 
zero line: 
4" — .128 = 8 872”. 

The knurled nut occupying the mortise 
in left end of beam, through which the 
micrometer screw passes, is for the two fold 
purpose of moving the head, and, when 
micrometer nut is set, to gently take up all 
backlash previous to finally fastening head 
by set screw. 

The end sought after was to construct a° 
12 inch beam gauge whose measurements in 
any part of the 12 inches would compare 
favorably with the best Brown & Sharpe 
1-inch micrometer measurements ; there are 
some points in its construction and oper- 
ation which are absolutely necessary to 
observe in order to reach the desired result. 
The construction of the tool, the possession 
and use of it demonstrate the correctness of 
some opinions previously held, and at the 
same time corrected others. 

The use of the gauge is not as limited as 
an ordinary micrometer, but is equally as 
accurate for both internal and external meas- 
urements. 

Either inside or outside calipers or gauges 
can be set accurately by the gauge. 

It is a valuable tool for sizing of gear 
blanks or work of that kind (/. ¢., obtaining 
measurements in jo, part of inches by 
setting calipers to the hardened plugs) in- 
suring very much greater accuracy than by 
the use of an ordinary scale. 

The beam is not annealed steel, but un- 
annealed ; which gives it two advantages: 
Jirst, greater rigidness so that there is less 
liability to deflection from any cause ; second, 
less liable to be affected (in length) by vary- 
ing temperature. 

The moving heads are constructed so as 


reason of its unnecessary complexity it 
must be a hindrance rather than a help. 
With the modern greater division of labor, 
drawings have become more and more neces- 
sary, and the time has passed when it 
was possiole to partly design your ma- 
chinery while you were building it. It is 
more convenient, and much cheaper to ex- 
periment on paper in the drawing-room, 
than with materials in the shop, and no 
shop, however small its business, can well 
afford to be without some one to do this 
experimenting, even if his deductions be 
expressed only in freehand sketches. A 
good example of this has recently come 
under my notice, in which a foreman wasted 
many dollars on patterns made under his 
direction, which were thrown away as un- 
suitable, when a little time spent at the 
drawing-board would have saved it all. 

As to the mistakes made on drawings, it 
may be said that a good draftsman will at 
least make as few as a good machinist. 

Much trouble has arisen from the fact 
that many machinists, including their fore- 
men, in some instances, are quite unable to 
read a drawing, and are inclined rather to 
go by their old cut and-try methods. They 
quite naturally feel more sure of a thing 
when they have the solid material before 
them than when it is simply represented by 
lines. It isa curious fact that the loudest 
cry has always come from the machine 
shop, and more so, when it is reflected that 
the materials come to that department 
already in a close approximation to their 
proper shape and size. 

If no drawing is furnished the pattern- 
maker he will immediately set about mak- 
ing one of some sort for his own guidance, 
while the machinist too often feels perfectly 
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confident without such help, and the scrap 
heap ia the gainer. Sometinres he is suc- 
cessful, and in proportion to his success he 
despises the use of drawings. 

On the other hand, it goes without saying, 
that drawings will not insure perfection in 
shape, fit, etc., for there are many things 
which it would be impracticable to put on a 
drawing. These are left tothe judgment 
of the workman. There must also be some 
final cutting and trying, and therein is the 
weak point of systems for the interchange- 
ability of parts. So long as humanity re- 
mains human, there will exist the necessity 
of this final fitting, and no amount of draw- 
ings, templates or micrometers are likely to 
remove it entirely. 

A good stock of common sense, and a 
reasonable amount of forbearance, are in- 
dispensable to harmony in the different de- 
partments of the machine business, as of 
every other business. Cogs. 

Strength of Beams, 
Editor American Machinist: 

I notice Mr. Mackintosh’s letter in the 
current issue of the AMERICAN MACHINIST, 
and must say that Mr. Mackintosh appears 
to have read my letter in the same light in 
which he has read his text-bocks, and with 
a like result. 

In the fifth paragraph of his article, Mr. 
M. ‘‘admits” that the neutral axis would 
pass through the center of gravity ‘‘ for a 
material having the same strength in com- 
pression as in tension.” My first paragraph 
in correction of this, was to the effect that 
the neutral axis passes through the center 
of gravity when the elasticities in tension 
and compression are equal independent of 
the relative strengths. 

For ‘‘strengths” in Mr. Mackintosh’s 
article read ‘‘ elasticities”; this is my cor- 
rection—surely this is clear enough. I 
think Mr. Mackintosh sees it, but wishes to 
‘pass it over lightly” without admitting 
the correction. 

My second paragraph was, perhaps, not 
as clear as it ought to have been. I meant 
to say that Mr. Mackintosh was led into 
error by discarding the material of his beam 
down to a single layer of fibers, as it seemed 
to me that perhaps he would not have lost 
track of the neutral axis if he had kepta 
material connection between the tension and 
compression members of his beam. It is 
his misconception of the meaning of the 
term ‘‘ neutral axis” that is at the root of 
his quarrel with the formula under discus- 
sion. 

I should like to draw his attention to the 
fifth paragraph of my letter, and ask him to 
compare my definition with hisown. If he 
does not see the difference, or if he requires 
some other authority for my definition, I 
will try to oblige him. 

I do not think that Mr. Mackintosh has 
any excuse for misunderstanding my third 
paragraph. In order to deal with definite 
areas for simplicity, I retained the original 
areas of the flanges, viz., 1 and 4.5 square 
inches respectively, but spreading them out 
into a single layer so as to suit Mr. Mackin- 
tosh’s argument. Now, I did not make the 
flanges equal to each other as Mr. Mackin- 
tosh appears to understand, but I ‘‘ kept” 
them ‘‘the same” (as they were before they 
were spread out, of course) and therefore I 
was quite in order in my application of the 
formula. 

Iam inclined to think that a little more 
attention to the ‘‘argument over terms” 
would have been of service to Mr. Mackin- 
tosh. If he will use the term ‘neutral 
axis,” as it is intended to be used, and try 
his disproof again, he will find that he has 
no case. 

Mr. Mackintosh’s reminder in paragraph 
six of his letter, ‘‘reminds” me of the par- 
son who preached to his congregation that 
they should do as he sad and not as he did. 
I should like to see Mr. M. show the fallacy 
of the reasoning behind the formula which 
he criticised in his article. 

Now, as to Mr. Mackintosh’s numbered 
paragraphs, 1 to 4 are all right. No. 5 
is in accordance with the result obtained in 
the third paragraph of my previous letter. 
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As to No. 6, why ‘‘ must” the neutral axis 
be ‘‘at a point which will give equal mo- 
ments for each flange?” Perhaps Mr. 
Mackintosh will demonstrate this, but I 
must ask him if he attempts to do so to first 
define the term ‘‘ neutral axis,” and then 
we may have a chance of understanding 
each other. 

I may say that I have known Unwin’'s 
‘Elements of Machine Design” for a good 
many years, and always have a copy by me 
for reference. I have looked up the para- 


graph referred to by Mr. Mackintosh only - 


to find information of old acquaintance. 
Might I in turn call Mr. Mackintosh’s atten- 
tion to paragraph 27 (in the sixth edition) 
subject, ‘‘ Resistance to Bending,” he will 
there find a term defined which has very 
often been written in this correspondence. 
Toronto, Ont. F. GARSIDE. 


Strength of Beams, 
Zditor American Machinist : 

In your issue of January 4, 1894, is an 
article offering objections to the theory 
that the neutral axis of a beam necessarily 
accords with its center of gravity. Cast- 
iron is cited as a substance that should be 
an exception to the old theory on the 
ground that it has 4.5 times the ultimate 
strength in compression that it has in ten- 
sion. To illustrate the proposition, a beam 
is taken consisting of an upper flange of 1 
square inch area and a lower flange of 4.5 
square inch area connected by a web that 
may’ be neglected. 

Permit me to start out in this justifica- 
tion of the old theory, by using some of the 
words of the article in question. 

‘Assume for the moment that the beam 
is reduced by the removal of all but the ex- 
treme upper and lower layers of fibers, 
leaving only a single layer in each flange. 
These two will react against each other, and 
the reactions will, of course, be equal. 
That they are capable of equal resistance 
will be evident when it is considered that 
there are 4.5 times as many fibers in the 
lower (which is supposed in tension) as in 
the upper (which is in compression)”. 


Now, let us suppose the beam, as assumed, _ 


so loaded that 1,000 pounds, for example, is 
resisted by compression in the upper flange. 
Then 1,000 pounds must also be resisted by 
tension in the lower flange ; and there being 
4.5 times as many fibers in the lower as in 
the upper flange, there will be but x as 
vo 
much stress ineach lower asin each upper 
fiber. 

Applying the principle upon which the 
old beam formule are based, viz., that the 
stress ina fiber is proportional to the dis- 
tance of that fiber from the neutral line, it 
will be seen that the neutral line must be 
4.5 as far from the upper as from the lower 
flange. This, of course, locates it in the 
center of gravity, as the flanges are in the 
proportion of 4.5 to 1. 

The only thing that tends to make this 
incorrect is the assumption that the modu- 
lus of elasticity is not a constant quantity. 
This supposition in itself immediately 
throws out all logical use of the moment of 
inertia as a factor. 

Experimental evidence, however, shows 
that within the elastic limit of a material— 
which is far within any safe working limits 
—the modulus of elasticity is a constant 
quantity, being the same for tension as for 
compression. In many substances the limits 
of elasticity are reached much sooner in one 
direction than in the other, but none are 
able to resist tension like steel—while yield- 
ing to compression like rubber. 

Wo. R. Kates. 
oe eee 

The cable announces that a new English 
torpedo destroyer called the ‘‘ Hornet’’ has 
shown, upon her trial run, a speed of 28 
knots an hour, and her builders claim she 
is the fastest vessel in the world. 

——_-q@>oe——_—_—_— 

It is said that since 1860 the United States 
government has given 3,000,000,000 acres of 
land to railroads, which at five dollars an 
acre would a good deal more than pay for 
all the railroads in the country 
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An Instance of Steam Economy. 





By Epwarp J. Wruuis, M. E. 





A manufacturing company purchased a 
few years since an engine 13 inches diam- 
eter of cylinder, and 18-inch stroke. The 
makers guaranteed the engine to deliver 50 
horse-power when running at about one 
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This they stated was near enough to 50 
horse-power to have reason to believe that 
the engine would be able tocomply with 
the contract. This card is worthy of ex- 
amination, as it was taken by the builders 
of the engine, and represents what is not 
unusual in the lower grades of plain slide- 
valve, throttle governed engines. It is to 
be noted that out of the 86 pounds boiler 


Card No.1 


Boiler Pressure 86 lbs, 
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Card No. 2 


Boiler Pressure 95 tbs, 
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Card No. 4 


Boiler Pressure 110 lbs, 
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hundred and fifty revolutions. It appeared, 
however, unable to run the machinery of 
the establishment, and the writer was called 
in toexamine thecase. The makers claimed, 
as is usual, that the engine was overloaded, 
and were required to prove this by the use 
of an indicator. After some delays with 
hot brasses and melted babbitt they produced 
card No, 1, showing 48, horse-power, 


pressure, only 33 pounds reached the piston ; 
56 pounds being held back by the governor. 
The consumption of steam per horse-power 
per hour by card is 40 pounds, and allowing 
the usual 33 per cent. for cylinder condensa- 
tion we would have about fifty-three pounds 
actually used by the engine per horse-power 
per hour. As the steam was probably con 
siderably superheated by the excessive 


‘saving of coal. 


throttling, this figure is probably a full one. 
It is easy to say what the builders should 
have done with the valves, etc., and the 
truth to write they certainly did all they 
could think of. For somewhat lengthy 
reasons, hardly interesting to the average 
reader, the writer advised an amicable ad- 
justment of the financial part of the matter, 
and the prompt removal of the engine. 
This was done, and in its place was put an 
engine of exactly the same size, but of 
different design. 

This new engine was fed by the same 
steam pipe and pulled on the same belt as 
the former engine, and consequently offered 
an exceptionally good opportunity for com- 
parison. The new engine was a center- 
crank throttle-governed engine with a flat 
slide valve and a small cut off valve on top, 
by which the point of cut-off could be regu- 
lated by hand while running. This engine 
gave card No. 2 when running on about the 
same load as the old engine. Its consump- 
tion of steam by card is about twenty-three 
pounds per horse-power per hour, and add- 
ing the usual third for cylinder condensa- 
tion we would have 304 pounds actually 
used. As the engine ran night and day, 
and coal was worth four dollars per ton, its 
saving was considerable. The calculation 
gives about 125 pounds coal saved per hour 
or over a toneach day. The engine could 
therefore pay for itself twice a year in its 
These figures are well sus- 
tained by the treasurer's report. 

The further indicator history of this en- 
gine is probably interesting on account of 
its being a good example of how far over- 
loading may be carried without its being 
known. The business of the company so 
increased that new machinery was added 
from time to time. One morning the engi 
neer reported that he could not start up 
with his former boiler pressure, and had 
found it necessary in order to start to raise 
the boiler pressure to about 110 pounds. 
The writer found on applying the indicator 
that the engine was carrying a load of more 
than twice its guaranteed horse-power. The 
result is given in card No. 4 where the 
horse:power is 101 and the mean effective 
pressure nearly two-thirds the boiler press- 
ure. While it was known that the engine 
was doing a good deal of work its load was 
by no means suspected. Except that the 
belts had to be laced much tighter, and the 
extra call for steam necessitated heavy fir- 
ing, there was no indication of anything 
wrong. This state of affairs was not, as may 
be supposed, a temporary one, but the en- 
gine carried this load of about 100 horse- 
power night and day for six months, and 
the only reason why it is not carrying it 
now is that a still further introduction of 
machinery necessitated the putting in of a 
duplicate engine and the present load is 
divided between them. Their cards are 
about such as No. 3, say 58 horse- power and 
25 pounds of steam per horse-power per 
hour. 

In plants where a strictly constant speed 
is not necessary and the load not subject to 
sudden and considerable variations (as is 
usually the case in ordinary mill work) 
there is every inducement to put in an 
engine of this class with an adjustable 
cut-off. It is a very inexpensive engine, 
and being self.contained, is cheaply estab- 
lished, and, as shown, is capable, with mod- 
erately intelligent handling, of good steam 
economy. 


——_ + 





The Mason Regulator Co., Boston, Mass., 
show evident intention of awakening new 
interest in the rather ancient but altogether 
interesting game of dominoes. At least 
they send us a set, and say they will send 
a similar set to any one who will remit 12 
cents to pay for boxing and postage. 

re 


“Jim, wot is steam, anyhow ?” 

“Tt’s a sort o’ waporous sweat wot the 
millions of hanimalcula wot’s in the water 
throws off in their hanguish at being scald- 
ed to death!” 

“Wot a gilly I am! 
as much.”—Life. 


I might ha’ knowed 
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Rapid Transit for New York. 





The discussion of rapid transit for New 
York has lately assumed another aspect by 
the endorsement given to what is known as 
ex-Mayor Hewitt’s plan by the New York 
Chamber of Commerce. Mr. Hewitt’s plan 
is not an engineering plan, but a financial 
plan by which a private company would 
build the road under a contract with the 
city, and would then operate it under a 
definite lease, terminating upon a certain 
future date, at which time it would be 
again leased either to the company offering 
to pay most tothe city at a certain fixed 
fare, or to the one offering to run the road 
at the lowest fares. By this plan the city’s 
ability to sell bonds at lower rates of interest 
than any private corporation could obtain 
would be taken advantage of, while at the 
same time the actual work of construction 
and operation would be kept entirely out of 
the hands of the politicians, and, instead, 
would be carried on by a private corpora- 
tion or contractor upon strictly business 
principles, while at the same time the terms 
of the lease could be such as would effect- 
ually protect the public from the outra- 
geous impositions now put upon them by 
the elevated roads. 

The ‘‘ business of politics” has, however, 
we fear, been so developed in the State, 
and especially in the city, of New York, 
that it will be found impossible to secure 
the necessary legislation to carry on the 
work. It is about as certain as anything 
can be that any scheme for building and 
operating a rapid transit road in the city, 
which will shut out every chance for the 
lining of politicians’ pockets, will have to 
contend against the active, and, we are 
bound to say, skillful opposition of the 
owners of those pockets. 

It is very desirable, from all points of 
view, that this opposition should be over- 
come, and that the road should be con- 
structed upon terms which would be fair 
for the people who must use them and, in 
the final analysis, pay for them, and we 
shall hope for the ultimate success of such a 
plan, though we must confess that our hope 
is not so strong as it might be. 

———_~ go —_—_—_——_ 
Steam Pipe Failures. 





We had hoped by this time to have re- 
ceived some reliable information regarding 
the frightful ‘‘Brandenburg” disaster, by 
which nearly fifty men lost their lives aboard 
a German war vessel. There is little doubt 
but that a steam pipe burst, and, of course, 
we knowin a general way that the pipe 
was not sufficiently strong, but such knowl- 
edge is insufficient for the prevention of 
similar accidents, because, unless we can 
know what specific forces may possibly act 
to cause rupture of sucha pipe, and what 
the possible defects of such a pipe may be, 
there is no way of avoiding the trouble. 
A good many copper steam pipes have 
burst within the past few years aboard 
vessels—pipes that, according to all the 
calculations that could be applied to them, 
should have been absolutely safe; that they 
failed shows that there is some important 
point about copper steam pipes for marine 
service that is unknown, and so far seems 
almost past finding out. It may easily be that 
some unknown, and, therefore, unprovided- 
for force is brought to bear upon them that 
would cause their failure, almost irre- 
spective of their thickness; but still, until 
more is known about this, it would seem as 
though the usual supposed factor of strength 
in such pipes ought to be doubled, or even 
trebled, and, if need be, again doubled until 
such accidents cease. 

—_—_—_~-@>e———— 

One of the strongest arguments to be 
found in favor of the adoption of electric 
or cable roads in cities, rather than those 
operated by horses, has been prominently 
brought out in connection with the efforts 
of a public-spirited society in New York, 
which is making an effort to somewhat 
abate the stable nuisance within the city. 
This society is looking after sanitary mat- 
ters in the city, and is composed of ladies. 
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It has been found that city stables are a 
constant menace to the health of those who 
live in the vicinity of them, statistics and 
observations of physicians clearly proving 
this. One way of lessening the evil is by 
requiring all stable refuse to be baled or 
compressed in barrels as fast as it accumu- 
lates. In attempting to get a law passed 
requiring this, opposition to it is manifested, 
not by individual horse owners, truckmen, 
etc., but by a wealthy and powerful horse 
railway company controlled by the Vander- 
bilts, and which keeps hundreds of horses 
in asingle stable, where, it seems, the owners 
want the privilege of continuing to pollute 
the air and breed typhoid fever, diphtheria, 
etc. 

Roads which derive their motive power 
from steam engines, not only are not open 
to the objection of maintaining large stables, 
but they also allow streets to be kept much 
cleaner, and it is to be hoped that the day 
of the horse or the mule, as a motive power 
for street railways, is nearly over. 

—__ +e —___—___ 

We have many inquiries from machinery 
men as to the standing and reputation of dif- 
ferent European houses who have ordered ma- 
chines and machinery without remitting or 
giving references. There isinthiscountry, as 
in every other, a desire on the part of manu- 
facturers to build up a foreign trade, and 
this has led unprincipled men in some Euro- 
pean countries to use this desire to the end 
of getting goods with no intention of pay- 
ing forthem. We have no special means of 
satisfactorily answering the inquiries above 
referred to, and no other advice to offer 
manufacturers and others who receive 
orders from abroad from unknown parties, 
than to insist upon satisfactory references— 
or the cash—before parting with their 
goods. 





a 

The rotary steam engine appears to have 
a fascination for the inventor, but he has gen- 
erally found his efforts exceedingly fruitless. 
There is little wonder that men have 
worked and do work on schemes for a satis- 
factory rotary engine, because on the face 
of the matter, the stopping and starting of 
the piston of a reciprocating engine twice 
during each revolution of the revolving 
parts looks like an undesirable thing to do, 
and to the votaries of the rotary engine it 
appears to cost a good dealtodoit. But 
most engineers know better than this—or at 
least think they do—and that this stopping 
and starting gives just the required oppor- 
tunity for distributing the steam in the 
best possible manner, and without the 
necessity for the equivalent of removing a 
cylinder head for admission and exhaust. 

But because the rotary engine has not 
yet worked its way to the front, it would be 
unwise to dogmatically assert that it never 
will do so. Although we believe Watt 
built at least one rotary engine, he never 
gave it the attention he gave the recipro- 
cating engine. Some one may—possibly— 
devise means for getting rid of the undue 
internal friction, at the same time packing 
the piston satisfactorily, and providing for 
steam distribution according to modern 
ideas. At any rate, it is about as certain as 
anything can be that men will never cease 
trying to do so as long as the steam engine 
is used. 

—_—_->e___—_ 
Literary Notes. 





ARITHMETIC OF MAGNETISM 
TRICITY. By John T. Morrow, M. E., and 
Thorburn Reid, M. E., Associate Members 
American Institute of Electrical Engineers. 


This is an exceedingly useful, instruct- 
ive and valuable work, and when studied 
in connection with elementary text-books 
treating on magnetism and electricity, will 
aid practical men and students to grasp the 
subject in a clearer light and obtain more 
satisfactory conceptions of the underlying 
principles of construction and designing 
electro-magnetic machinery than could 
otherwise be obtained. The authors have 
kept rigidly within the scope indicated by 
the title, and have simply given rules of 
electricity and magnetism with numerical 
examples of each so as to show their practi- 
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cal application. There has been no attempt 
at explanation of the phenomena involved 
and no deduction of the rules given, al 
though in some cases some of the more ob 
vious deductions from the rules have been 
indicated. The general laws of electric cir 
cuits are first taken up and developed at 
length. This is followed by a chapter on 
batteries, after which the general subject of 
magnetism is treated. Finally, the applica- 
tion of the laws in the design of electro- 
magnetic machinery is worked out, both for 
direct and alternating currents. An appen- 
dix on the electric railway is added. We 
can recommend this book as one of the best 
of its kind. It is published by Bubier 
Publishing Co., Lynn, Mass. Price, $1.00. 


We have from the publishers, The Ban- 
croft Company, of Chicago, IIll., Nos. 
8 and 9 of ‘‘The Book of the Fair.” These 
numbers are largely devoted to machin. 
ery, and the large pages of the book enable 
correspondingly large cuts to be used, 
which, from the fine quality of the paper, 
and the good workmanship, show to excellent 
advantage. For example, the largest engine 
on exhibition—the Allis—is represented by a 
picture nine and one half by eleven and 


one-half inches, and other machines and ma 


chinery on a correspondingly large scale, 
several of the engravings being full page. 
The ‘‘Entrance to Machinery Hall” is a 
remarkably fine picture, as well as the view 
of the central aisle in that building. But 
amongst so many meritorious views, it 
seems hardly fair to select any as best. It 
is difficult to say who will be most inter- 
ested in turning over the pages of the 
‘* Book ”—those who did not visit the Fair, 
and who find portrayed the principal feat- 
ures of interest, or those who did visit it, 
and see again these familiar features. As 
we have previously intimated, the paper is 
of a superior quality; the type is large and 
distinct, making it a pleasure to read the 
text. 


The fourteenth volume of ‘‘ Transactions 
of the Society of Mechanical Engineers” 
has reached the proportion of a book of 
1,461 closely printed pages. Comparing 
this with the early editions of the transac- 
tions of the society, one is struck with the 
wonderful growth of the institution, which 
has all the way through been managed with 
rare good judgment. 


Paes PIONS ap 
(5 inswens 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
depariment. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 




















(122) W. L., Baltimore, Md., writes: 
Please give me areceipt for making blue 
prints, and white and black prints ; also 
how to apply the solution. .4.—See answer 
to Question 120, March 8th, current volume. 


(123) J. W. G., Boston, Mass., writes: 
Kindly advise me which is the best mechan- 
ical dictionary and the price of the same. 
A,—There are several good mechanical dic- 
tionaries, among which are the Appletons’ 
Cyclopedia of Applied Mechanics, price $15; 
Knight’s American Mechanical Dictionary, 
price $27; Spon’s Dictionary of Engineering; 
civil, mechanical, military and naval, with 
technical terms in French. German, Italian 
and Spanish, price $55. You must decide 
for yourself as to which of these is the best. 


(123) H. P. K., Freeport, Ill., writes: 
Please give me a process for enameling or 
japanning small articles, such as hooks and 
eyes or buttons in large quantities. .4.— 
The process of enameling and that of japan- 
ning are different processes; both require 
skillful manipulation which can only be ob- 
tained by long practice. We have had no 
experience in this class of work, and cannot 
give you the best method for the desired re- 
sults. Our advice is to engage a person 
who is thoroughly familiar with this kind 
of work. 


(124) H. 8., Falls City, Neb., writes: 
Please inform me of a school where I can 
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learn electrical engineering. A.—Write to 
the University of Nebraska, Lincoln, Neb- 
9. Please name some journal or other litera. 
ture treating on electricity. A.—‘‘The Ele- 
ments of Dynamic Electricity and Magnet 
ism,” by B. Atkinson, is a good book. 
“Magnetism and Electricity,” by S. P. 
Thompson, is a good book for beginners. 
Your newsdealer will probably have all the 
journals treating on electricity. We prefer 
to have you make your own selection. 


(125)T. F., Montreal, Canada, writes: 
Please inform me what will take printed 
matter off the paper without spoiling its 
jooks. I have tried an ink eraser, but it 
rubbed a hole in the paper. A.—Place the 
paper on a thick pad of white blotting 
paper. The ink may then be removed by 
applying sulphuric ether with cotton wool, 
gently rubbing the surface of the paper 
from which the ink is to be removed, then 
apply white blotting paper to absorb the 
color. Repeat this operation, using fresh 
ether each time until the ink is removed. 
This should be done in a dark place Pure 
benzine and oil of turpentine will also dis- 
solve printer’s ink. 


(126) J. W., Boston, Mass., writes : Please 
inform me where I can obtain a divining or 
mineral rod for locating mineral veins or 
deposits. I would like to get one, and have 
triel in vain in this city. A—lIt is doubt- 
ful whether you can buy one. It is usually 
made of hazel or of apple or some other 
fruit tree, tied together at the top with 
thread, or of a naturally forked branch, and 
is grasped by both hands in such a way that 
it moves when attracted by the sought-for 
deposit. This method of searching for ore 
or water has been in use for centuries but 
its efficacy is now rarely credited by intelli 
gent persons. It requires experienced 
miners to locate the ore. 


(127) J. F., Hamilton, Canada. writes: 
Please give me a formula for computing the 
amount of clearance that a die should have, 
or, in other words, the difference in size be- 
tween die and punch in proportion to the 
thickness of the metal. I have ogni | 
to deal with zinc, tin and thin sheet metal. 
A.—The general rule is to make the diam 
eter of die hole equal to the diameter of the 
punch, plus ,%, the thickness of the plate. 
Or, in symbols D=d4X .2¢, in which D = 
diameter of die hole, d = diameter of 
punch, and ¢ = thickness of plate. For 
very thick plates some mechanics prefer to 
make the die hole a little smaller than called 
for by the above rule. 2 Please give name 
of a book which treats on die sinking? A. 
—The literature on this subject is scarce ; 
we do not know of a book treating on this 
subject that we would care to recommend. 


(128) C. H. B., Cleveland, O., asks : What 
should be the proportions for a derrick jib 
inclined at an angle of 30 degrees from the 
horizontal hinged at the heel, rope running 
over the pulley at out end and direct to 
hoisting drum, to be made of two channel 
bars, 6 inches apart at toe and 8 feet at heel; 
length, 58 feet; thrust, 30} tons; bars 
braced laterally. What should be the pro- 
portions using truss rods above and below, 
and what should be the size of rods and 
length of struts? What should be the pro- 
portions for a jib built up of plates and 
angle-irons, making it larger at the center? 
A.—We always take pleasure in answering 
questions which will assist our readers in 
designing machinery, but when we are 
asked to design whole machine, we must 
decline, as life is too short to do so and run 
a newspaper besides. Work of this kind 
should be given to an experienced mechan- 
ical engineer. 


(129) X. Y. Z., Three Rivers, Mich., 
writes: A. works ona Prentiss bench vise 
and says the jaws are chilled. B. says they 
are not chilled—they are faced with steel 
plates which are placed in the mold and the 
cast-iron run toit. The plates are first pre- 
pared with a compound or solution of some 
kind that causes the two metals to unite. 
If this is so, please explain to A. what solu- 
tion or compound will cause steel and cast- 
iron to unite solidly as one piece, also 
method of preparing the plates. A.—These 
vise jaws have steel facings, and in.this re- 
spect B. is correct. But there is no solution 
used in preparing the plates—these and the 
cast-iron are united by the process called 
“burning.” The steel plates are placed in 
the mold, the metal is allowed to flow 
through the mold, touching the plates until 
they are heated nearly toa fusion point in 
order to make a weld, after which the cast- 
iron unites to the steel. 


(180) W. H., Milwaukee, Wis., writes: 
Please give arule for finding the speed at 
which a fly-wheel will burst. A.—Divide 
the ultimate tensile strength per square 
inch of the iron by .1, find the square root 
of the product; the result will be the 
velocity of the center of rim in feet per sec- 
ond. Or, in symbols, we have: 
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in which s = ultimate tensile strength per 
square inch of cast iron, and » = velocity 
of the center of the rim in feet per second 
In the cases of heavy masses like fly-wheel 
rims, the metal in which has not been de- 
carbonized at all by remelting, the ultimate 
tensile strength per square inch should not 
be assumed to be greater than 10,000 
pounds. Under these conditions the velocity 
of the rim to burst the wheel will be: 


y/ = = 316 feet per second, 


or 816 x 60 = 18,960 feet per minute. For 
safety in practice, the velocity should not 
exceed one third of the above. 


(181) O. A. K., Chicago, Ill., writes: I 
have two large cast iron gears, side by side, 
driver and driven, on the same shaft, and 
the bearings of the frame flush up against 
the sides of the gears. What is the best 
practice for keying them to the shaft and 
keeping the shaft from sliding out of place? 
A.—That depends on the general design of 
the machine and bearings. If the bearings 
have caps so that the shaft with the wheels 
can be laid into them, we should make the 
wheel fit of the shaft greater in diameter 
than the journals, and then key the wheels 
to the shaft in the ordinary way. The same 
method can be used when the bearings are 
solid. but in this case one of the bearings 
must be loose on the frame so that it may 
be removed when the shaft and wheels are 
to be put in place. If the bearings are 
solid and both cast to the frame, you may 
be compelled to use a key and set screws, or 
set screws without a key. We cannot give 
any positive advice without knowing more 
of the general design of the machine. A 
good draftsman will take all the conditions 
into consideration and indicate on his draw- 
ings the best method of fastening the 
wheels. 


(182) L. N., Beloit. Wis, asks: Which 
cylinder in a compound engine should have 
the most lead? A.—The amount of lead 
given to the valves is generally decided 
arbitrarily, and according to judgment or 
prejudice. The lead also depends to some 
extent on the design of valves, or the differ 
ence between the design of the high and 
low: pressure valves. On general principles, 
we should give the same lead to both valves. 
2. Which is the proper way to determine 
the right and left-hand cylinder of a two- 
cylinder engine? .4.—When standing at 
the cylinder end of the engine, and looking 
towards the crank shaft. the one on the right 
will be the right hand cylinder. 3 Which 
is the proper way to compute the horse 
power of asingle cylinder engine, and one 
with two cylinders, the steam pressure, 
revolutions, and size of cylinders being 
given? A.—We presume you refer to 
single expansion engines. Therule for com- 
puting the indicated horse-power of single 
cylinder engines is given in our issue of 
March 30, 1893. in answer to Question 156. 
For an engine with two cylinders, find the 
horse- power of one cylinder by the rule re- 
ferred to, and multiply this power by 2; 
the result will be the horse power for both 
cylinders. 


(183) J. W. H., Cleveland, O., writes: 
Please furnish me with a receipt for chilling 
common machinery iron. A.—The surface 
of a casting can, in most cases, be chilled 
when cast by having iron to form the mold 
instead of sand ; in short, the article should 
be cast in a chill which is invariably made 
of cast-iron. Nearly all grades of cast iron 
can be chilled to greater or lesser extent, 
but for good work a special quality of iron 
should be selected. Iron for making chilled 
castings should be strong, as chilling im- 
pairs its strength. An iron that contracts 
very little in cooling is of the greatest im- 
portance in keeping chilled castings from 
checking or cracking. The depth of the 
chill in a casting cannot safely be deter- 
mined by any other means than actual pre- 
vious tests of the mixture to be used, and is 
to some extent dependent on the bulk of 
metal contained in the chill. If you refer 
to hardening the surfaces of castings after 
they have been taken out of the foundry, 
the following method is sometimes em- 
ployed: The castings are heated to a 
cherry red and dipped into a liquid made as 
follows: Soft water, 10 gallons; salt, 1 
peck ; oil of vitriol, 4 pint; saltpeter, 4 
pound ; prussiate of potash, } pound ; cya- 
nide of potash. $ pound. If a very bard sur- 
face is required repeat the process. 


(184) W. G. 8., Montville, N. J., writes: 
Please inform me of the best way of making 
a spigot joint on pipes 16, 12 and 8 inches in 
diameter. A.—These joints are made with 
Calking material and lead. The calking 
consists of about 1 to 2 inches in depth of 
well rammed, untarred gasket or rope 
yarn; above which is poured melted lead, 
confined from spreading by means of clay 
plastered around the joint. The lead is 
afterwards compacted by acalking hammer. 
The lead is poured through a hole left in the 
clay on the upper side of the pipe. In the 
large pipes two additional holes are left in 
the clay, one at each side of the pipe, and 
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the lead is first poured into the side holes by 
two men at once, one man pouring into each 
side hole until the joint is half full. The 
side holes are then stopped, and, after the 
lead already poured has hardened, the two 
men finish the pouring by means of the top 
hole. This course is necessary, because the 
great weight of melted lead in the entire 
large joint would press away the clay at the 
lower side of the joint, and thus escape. 
Precautions should be taken against the 
freezing of the moisture of the clay in cold 
weather, and to render it to be too hard to 
be used. It is also liable at all times, as is 
also any dampness in the pipe, to be con- 
verted into steam by the heat of the melted 
lead. The steam sometimes breaks out, or 
‘*blows” through the clay, allowing the lead 
to escape. 


(135) J. M. A., Philadelphia, Pa., asks: 
Is there any back pressure in the high press- 
ure cylinder of acompound engine? The 
reason I ask is, that I believe there is, but 
another engineer insists that Iam wrong, 
and says that there is no back pressure. I 
imagine that as the exhaust of the high 
pressure cylinder begins to expend its force 
on the low-pressure piston, there will be 
considerable back pressure in the high- 
pressure cylinder. Weask you to settle the 
argument. A-—You are right. At the 
time that the low pressure cylinder takes 
steam the back pressure on the high press 
ure piston will be somewhat grenter than 
the initial pressure in the large cylinder, 
and after this the back pressure is reduced 
more or less during the stroke ; the amount 
of decrease depends on the construction of 
the valve gear. 2 It is said that energy is 
indestructible. If I wind up aspring and 
then put it in an acid which will atta k the 
steel, what becumes of the energy? Ishouid 
think the energy is destroyed; if so, the 
above law will be knocked out. A —The 
law of conservation uf energy is so well es- 
tablished that it cannot be refuted. The 
energy inthe spring under the given con- 
ditions will be converted into one or more 
other kinds of energy—heat will probably 
be the principal one. You may, however, 
rest assured that energy cannot.be de- 
stroyed any more than perpetual motion can 
be invented. 


(186) T. J. M.,Sombrerete, Mexico, writes: 
Kindly enlighten me on a subject which has 
worried me for some time. What should 
be the number of revolutions 
for a centrifugal pump of any size, say the 
wheel is 1 foot diameter; length of suction 
pipe, 4 feet, aud length of discharge pipe, 
30 feet. Also give velocity of water at 
maximum speed? A.—The velocity of water 
should not exceed, say, 420 teet per minute, 
or 7 feet per second. Let » = velocity of 
water in feet per second = 7 feet; D = 
diameter of the wheel ; d = diameter of the 
discharge ; c = co eflicient, say, 6; h = 
total head, that is, the head of the suction 
and discharge ; and s = peripheral velocity 
in feet per second of the wheel, we then 
have, 


= + 64x h xX c*) xX DF a 
(Dt — d*) x e* 

If the diameter d of the discharge is one- 

half the diameter D of the wheel, the 

above formula reduces to, 


e+ 64 xX AX 

vy .73 Xe 
Applying the last formula to your example, 
we have, 


[i +64 xX 34 X_ 6 
75 xX .6 

per second, for the peripheral velocity of 
the wheel, or 54 x 60 = 38,240 feet per 
minute. Dividing this by the circumfer 
ence of the wheel, which in this case is, 
say, 3 14 feet, we have, 

8,240 

3.14 
Your formula gives too high a speed. 


(187) H. N., Bethlehem, Pa., writes: 
Please inform me what force will be required 
to raise a weight of 6,300 pounds through a 
distance of 2 inches; the force is applied to 
a hand-wheel 36 inches diameter? The 
weight rests on an eccentric; its eccentric 
ity is 2 inches; it is keyed to a shaft. which 
also carries a worm wheel with 34 teeth 
meshing with a single threaded worm, 
which is keyed to the hand-wheel shaft. 
A.—The friction in this arrangement is very 
great; we should allow for it at least 75 
per cent. of the weight to be lifted, which 
gives us a total load of 6,300 1.75 = 
11,025 pounds. If the velocity of the force 
applied to the hand-wheel is uniform, the 
velocity of the load will not be uniform, 
consequently the force applied to the hand- 
wheel will be variable. Here, then, we 
have to find the maximum force, which will 
occur when the center line of the eccentric 
is in a horizontal position. the load, of 
course, moving in a vertical line. Since the 
worm wheel has 34 teeth, the hand wheel 
will have to make 84 revolutions while the 
worm wheel makes one, consequently, if 
the radius of the hand- wheel had been equal 


= 64 feet 


= 1,031 revolutions per minute. 


of wheel ° 


9 


to the eccentricity of the eccentric, we 
q 11.025 _ 924.96 


applied to the hand-wheel, but its radius 
is 9 times the eccentricity; consequently, 


294 9 
=—— — 36.02 for the 


would require a force o 


we have pounds 
maximum applied force. 2. What will be 
the horse power required to lift the weight 
through a distance of 2 inches per minute ? 
A.—Including friction, we may say that we 
have to lift a load of 11,025 pounds through 
9 
12 
required will be 

11,025 x .166 

33,000 
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= .166 foot per minute; the horse- power 


= .055. 














Grant's Gears, Lex’n, Mass., & Phila, Pa. See p. 12. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 


Milling Machs. Kempsmith M. T. Co., Mill., Wis. 


Turret Drills, 6 spindles. A.D. Quint, Hartford, Ct. 
Chucks, the Nat 1. est’d 1882. 39 Cortlandt St., N. Y. 
Speed Gage McLuuthlin & Co , Fulton St , Boston 


Pattern and Bran‘ Letters. 


— A variety of sizes 
and stvles. 


Heber Wells, § Spruce St, New York, 


Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty S°. N.Y. | 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 3 Cortlandt St., N.Y. 


Pulley lathes. most efficient offered, The Lodge 
& Shipley Machine Tool Co., Cincinnati, O 


Envine Castings. Humphrey’s Foundry, Belle- 

fontaine, O. 
Best Presses and Dies for all sheet metal work. 

Ferracute Machine Company, Bridgeton, N. J. 


Air Compressors for every possib'e duty. Clayten 
Air Compressor Works, 26 Cortl.ndt street, N. Y. 


Steam Pressure Regulators. Reducing Valves. 
Satety Checks. Foster Engineer's Co., Newark, N.J. 


Uprizht Drills, stationary head, W. & L. 


\ , with or 
witnout B.G. J. 


EK Snyder, Worcester, Mass. 
M. FE. Howard. Indianapolis. Ind. Spectalty, 4 
and 8 H. P engines is stocx. write tor price. 


Guild & Gosrrison, Brooklyn, N Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete 


Split Pulleys at low prices, and of same st: ength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker ot., Philadelphia, Pa. 


The Steam Engine, Rigg. New edition, price $10, 
Spon & Chamberlain, 12 Cortlandt street, New 
York. 

Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn, 


‘Pumping Machinery.”’ New book. 450 pp. &vo, 
270 Eng. Prospectus free, W.M. Barr, 3223 Powel 
ton avenue, Philadelphia, Pa. 


American Packing Rings make pistons steam 
tight. Are simple, durable anc inexpensive ; write 
for circular. J. H. Dunbar, Youngstown, O. 


New Jersey Art Metal Co., Passaic, N. J 
thin and ornamental castings in brass. 
aluminum, ete.; 
and aluminum, 


.. finest 
bronze, 
machinery name plates in brass 


Grinders’ Supplies —-Emery, Emery Wheels, 


Grinders, Knife Powders and Sharpeners, Paste 
& Liquid Polish, Whetstones. The Tanite Co, 
New York, N Y.; Cincinnati, O.,& Stroudsburg, Pa. 

“Binders” for the AMERICAN MACHINIST. Two 
styles, the ** Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
** New Handy,” nrailed at 50¢. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume, AMERICAN MA- 
CHINIST PUBLISHING Co , 203 Broadway, New York. 

‘Indicator Practice and Steam Engine Economy.” 
By F. F Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam evgines and current 
practice in testing engines and boilers. Price, $2 
post paid Published by Jonn Wiley & Sons, 53 East 
Tenth street, New York. 
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Nothing but Common Sense. 

I once worked in a little shop in the 
country, in which not a man knew anything 
about a steam engine. Water-wheels turned 
the shafting around. The nearest steam 
engine was a good ten miles away. One 
day the proprietor of that steam engine 
came to the shop and said he was badly 
fixed—engine wouldn’t turn over. Man 
must go right out in the wagon to see what 
was the matter. Joe went out, stayed 
over Sunday, and came back smiling. 
When Joe explained how he fixed up things, 
his explanation was something like this: 
‘*When,” said Joe, ‘‘ that piston wanted to 
get moving on in one direction, the valve 
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ought to let steam behind it to move it. 

I fixed it,” said he, ‘‘ that way, and it seemed 

to go all right.” 

——— = 

Universal Cutter and Tool 
Grinder. 


Improved 


In a former issue of this journal we have 
illustrated and described a universal cutter 
and tool grinder, made by the Cincinnati 
Milling Machine Company, of Cincinnati, 
Ohio, which machine was the prototype of 
the one we now illustrate, and the capacity 
of which, especially with respect to the 
variety of work done, has been very much 
extended. k 

Provision is now made for giving rotary 
motion by belt to work held upon centers 
and such work, including reamers, arbors 
cutters, etc., may be so ground up to 8 
inches diameter, 15 inches long; while 
straight-face cutters, metal-slitting saws, 
inserted tooth mills, etc., can be ground up 
to 14inches diameter. It is also arranged 
for grinding cylindrical, conical and flat 
surfaces, such as hardened spindles, arbors, 
bushings, cam rollers, concave sides of cut- 
ters and saws, and the face of punching 
dies, hardened gauges and template, and a 
great variety of small machine parts can also 
be finished to an advantage by grinding on 
this machine. 

Owing to the fact that the machine is 
truly universal, any form of cutter can be 
ground without the use of special attach- 
ments, and all work is done on a horizontal 
slide. 

An especial advantage in grinding taper 
reamers, and radial or angular teeth of cut- 
ters, is in the fact that 
the tooth rest is set by 
gauge to the height of 
the center of the work, 
and the clearance is ob- 
tained independently of 
the adjustment of the 
rest; thus giving a uni- 
form angle of clearance, 
and much simplifying the 
adjustment. The tooth 
rest moves with the work, 
except in grinding taper 
reamers, and it is made 
like a spring, so that it 
acts as a pawl, and passes 
from one tooth to another 
very readily. 

The side teeth of angu- 
lar and side milling cutters 
are ground with a prac- 
tically straight-line clear- 
ance. This is done with 
a cup-shaped emery wheel, 
3 inches in diameter, on 
the left side of the ma- 
chine. The advantage of 
grinding side teeth with 
a fair sized emery wheel, 
and at the same time 
grinding a straight line 
clearance with a corre 
sponding strong cutting 
edge, is well understood. 

An important feature of 
this machine is, that the 
table may be swung 
around on the column, so 
that the work can be 
brought into contact with 
the emery wheels oneither 
side of the machine. Some of the advan- 
tages of this feature are as follows: Work 
may be brought into contact with wheels 
in the most favorable manner for rapid 
grinding without heating the cutter. <A 
side milling cutter may have the top teeth 
ground off on the disk emery wheel at the 
right, and the side teeth on the cup-shaped 
wheel at the left, without taking the cutter 
off the arbor or disturbing the tooth-guide. 

The table is moved forward and back by 
means of a lever, which can be placed to 
suit the position or convenience of the 
operator. For the rapid adjustment of table 
towards the emery wheel, the holder carry- 
ing it slides on a shaft, while for the fine 
adjustment of grinding a screw is used. 
The table is elevated or lowered by means 
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of a rack and pinion, and has a vertical ad- 
justment of 3% inches. It is 202 inches 
long, and has a horizontal movement of 12 
inches. Adjustable dogs for stops on each 
end are provided. The table makes a com- 
plete revolution on slide and may be set at 
any angle to 90 degrees. All adjustments 
of table and swiveling head are indicated in 
degrees. 

The spindle is hardened and ground and 








Fig. 2 shows the relative position of parts 
in grinding a spiral mill, the gauge for 
setting the tooth rest being indicated. 

Fig. 3 shows the arrangement for grind- 
ing slitting saws larger than 8 inches, and 
up to 14 inches diameter. 

Fig. 4 shows the method of grinding 
patent relieved gear cutters. It is recog- 
nized that such cutters, in order to work to 
their full efficiency, and produce correctly 
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IMPROVED UNIVERSAL CUTTER AND Too. GRINDER. 


runs in bronze bearings. It is provided 
with dust caps and adjustment for wear. 
It has but one speed. All the wheels fur- 
nished with the machine have been selected 
for the various work illustrated, and oper- 
ate best at the speed given. Endless belts 
may be used, as the spindle head may be 
moved up or down for adjusting them. A 
hand rest is furnished for turning off the 
emery wheels and grinding other work by 
hand. 

The countershaft furnished with this 
machine for driving the emery-wheel spin- 
dle is complete, including a novel device for 
shifting the belt. The loose pulley is made 
smaller in diameter than the tight pulley to 
relleve the belt when machine is not being 
used. 
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helical spring shown after each tooth passes 
under it. 

At Fig. 5is shown the method of grinding 
rose reamers and similar work which is held 
on centers, and the table swung around to 
an angle of about 30 degrees. 

At Fig. 6 is shown a hand reamer held on 
centers, and being backed off by a cup 
wheel; the result being that the surface of 
the top of the tooth is practically a plane 
and the desired clearance is obtained with ; 
stronger and more durable edge than i: 
possible where the surface is concave. For 
reamers with very fine teeth the table can 
be raised so that the upper edge of th 
wheel does the grinding. 

At Fig. 7 is shown the method of grind 
ing a shell facing cutter, or mill; a spiral 
tooth rest being used for this work. For 
taking finishing cuts on planers with broad 
feed, it is essential that the cutting edge 
should be straight. This condition is readily 
obtained by the method illustrated in Fig 
8, though still better results in this line are 
obtained by using a swivel vise, which is 
furnished to order, and by which all neces 
sary clearances can be ground upon such a 
tool, and the cutting edge can be made 
diagonal to give a shearing cut, if desired. 
This vise, together with some other features 
of the machine, will be illustrated next 
week, 

La ee 

As an offset to the multiplication of over- 
head electric wires in Jersey City, the fire- 
men are to be furnished with rubber gloves. 
A more sensible plan would be to abolish 
the overhead wires. 
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Fig. 4. 


shaped gear teeth, should not only be 
ground with precisely radial faces, but that 
all the teeth should be ground back equally. 
In this machine, the above mentioned con- 
ditions are secured by holding the cutter 
upon a short, vertical stud upon which it is 
free to revolve, and gauging the position of 
the tooth being ground by the gauge 
shown, which is hinged at the right, and 
brought back to its place by the small 





It seems a little strange, when it is con- 
sidered how easily, apparently, a ship goes 
down with all on board, that the safety of 
vessels at sea is constantly threatened by 
disabled and deserted vessels that seem to 
float around loose for years. Some time 
since it was proposed that the ‘‘new navy” 
take a hand in ridding the sea of these dere- 
licts by blowing them up, but little seems to 
have been done in this direction. 
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Test of a Yarrow Boiler.* 





The London Times of November 22, 1893, 
contains an account of atest of one of the 
water-tube boilers intended for H. M. 8. 
torpedo boat destroyer ‘‘ Hornet,” a sister 
to the ‘‘ Havock.” The type of boiler was 
described and illustrated on Page 947, of 
Volume V., of the Journal, and the one 
tested had a grate 64 feet long, 20.6 square 
feet of grate surface, and 1,027 square feet 
of heating surface. The following is the 
account of the test : 

To test the boiler under the worst con- 
ditions of working, it was placed in the 
open without shelter and exposed to the 
fog which prevailed on the day of trial. In 
the presence of several engineering experts 
who were in attendance, the boiler, filled to 
its proper working height with cold water 
of the temperature of the surrounding air, 
had its fire lit at 2:20 P.m.; at 2:30 P. M. 
the steam-gauge pointer began to move; at 
2:36 P. M., the gauge showed 60 pounds 
pressure of steam; at 2:40 rp. m., 100 pounds, 
and at 2:42 p. M.a pressure of 180 pounds 
per square inch was registered. The boiler 
not being within any inclosed space, to 
produce the same effect 
on the fire as obtains in 
the application of forced 
draught on shipboard a 
steam blast, as in an or- 
dinary locomotive, was 
applied in the funnel. 
This was put on at 2:40 
rp. M., when the gauge 
indicated 100 pounds 
pressure, so that in two 
minutes after its appli. 
cation the pressure in- 
creased 80 pounds per 
square inch. The blast 
being under entire con- 
trol, theair pressure used 
could be ascertained -) 
with exactness, and from 
readings of the gauge 
did not exceed 34 inches. 
From 2:42 Pp. M.—two 
minutes after putting on 
the blast—until the con- 
clusion of the trial, at 
about 3:20 P. M., steam 
was maintained and was 
blowing off at the full 
pressure of 180 pounds 
per squareinch, showing 
that with a much less 
pressure of air than was 
used an ample supply of 
steam at that pressure 
could be relied on. Asa 
crucial test of its effect 
on the construction and 
the fitting of the tubes 
of the boiler, the fire 
(which was in a glowing 
state at the time), was at 
3:20 p.m. as quickly as possible withdrawn, 
and every access for the surrounding air to 
reach the interior of the furnace allowed ; 
but on examination not the least sign of a 
weep, or anything approaching it, from any 
of the tubes was perceptible—a fair proof 
of excellent workmanship and the sound- 
ness of the principle upon which the boiler 
is designed. 

The boiler is in form and construction so 
exceedingly simple, yet, at the same time, 
so novel, that we may fitly conclude our 
notice of its trial with such a description 
of it as should be understood by all our 
readers. In form, looking at it from the 
front, it is like the Roman capital letter A, 
surmounted by acircle at the point where 
the two sides of the letter meet. The circle 
is a cylindrical-shaped vessel or chamber, 
some 7 feet 6 inches long, into which the 
two sides of the letter, which are a series of 
small copper tubes one inch in diameter, 
penetrate, the lower ends of these being 
fitted into the serifs or feet of the letter, 
which in the boiler are semicireular bot- 
tomed chambers. The cross-bar of the let- 
ter—but lower down than in it—would 





* From the Journal of the American Society of 
Naval Engineers. 
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represent the fire grate bars. Here we have 
the whole boiler. Water is pumped into 
the upper cylindrical chamber, flowing 
down and filling the side legs or tubes, 
and is continued until the upper chamber 
is nearly half full. The fire is made on 
the cross-bars between the side legs, and 
the flame and radiant heat, passing in 
among the tubes, boil the water in them 
and convert it into steam, which rises in 
them to the surface of the water in the 
upper chamber, and is there collected and 
confined until required for use. The circu- 
lation of the water is here absolutely per- 
fect, the rows of tubes nearest the fire 
acquire the greatest heat, and the water in 
them is, in consequence, made _ sensibly 
lighter and ascends, while that in the out- 
side rows, being cooler, and therefore 
heavier, follows the natural law and de- 
scends, and takes the place of the pre- 
viously heated water, thus keeping up 4 
continuous movement and circulation of it. 

In confirmation of this efficient circula- 
tion of the water inthe boiler under de- 
scription, the evaporation in it on the trial 
was calculated to have reached 12,500 
pounds of water per hour, or 100,000 pounds 
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Fig. 6. 


for the eight boilers to be fitted in the 
‘‘ Hornet.” A comparison of this with the 
two locomotive boilers of the ‘‘ Havock,” 
whose evaporation was 54,880 pounds per 
hour, her engines indicating 3,400 horse- 
power, would give the boilers of the ‘‘ Hor- 
net” a power equal to 6,250 indicated horse, 
an amount largely in excess of what would 
ever be required from them. 

Comparing the weights of the two sets of 
boilers, those of the ‘‘ Havock,” when full, 
weighed 54 tons, while the ‘‘ Hornet’s,” 
complete, with all fittings, will not exceed 
43, or a saving of 11 tons, which, in vessels 
of the class, is considered by the naval au- 
thorities an item of first importance. 

SR 
Aluminum Lifeboats. 





A Washington dispatch says: Naval 
Constructor J. J. Woodward and J. C. 
McGuire, of the Navy Department, re- 
turned from Baltimore this morning, after 
having tested the aluminum boats, which 
have just been made by a firm in that 
city for the Wellman Arctic expedition. 
The first boat completed, which is 18 feet 
long, 4 feet beam, and 2 feet deep amid- 
ships, weighing 350 pounds, was thoroughly 
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tested and was found to be even more stable 
than was expected. The boat was putin 
the water empty, and a man tried to capsize 
it by sitting on the gunwale and hanging 
outside, but it was impossible to overturn 
it. It was then loaded with sandbags 
weighing 3,333 pounds, and seven men 
weighing 1,128 pounds also got on board, 
making 4,461 pounds in all. Even with 
this great load the boat remained 54 inches 
out of the water amidships. The boat was 
then unloaded and the air tight compart- 
ments were tested by capsizing the boat. 
But it was found impossible to get it more 
than half-full of water, since the compart- 
ments held it so high out of water as 
to act on the principle of a_ self-bailer. 
The boat was then taken alongside the 
wharf and filled with water until the gun- 
wale was flush with the surface, and 
then a man got on either end over 
the air-tight compartments. Still the boat 
did not sink, and as soon as it was cast 
loose, it heeled over and emptied out 
one half the water and then righted itself. 
The air-tight compartments were subse- 
quently tested by being filled with water, 
and when the doors were screwed down, 





Fig. 7. 





Fig. 8. 
IMPROVED UNIVERSAL CUTTER AND TOOL GRINDER.—See page 10. 
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the boat was rolled over, and the compart- 
ments were found to be perfectly tight. 

Two of the boats are not quite finished, 
but when they are completed they will be 
subjected to similar tests. The two naval 
experts who made the test have been re- 
quested by Secretary Herbert to make a 
full report in writing to the department. 
All of the boats will be tested, and an 
official report made upon them to the Navy 
Department before the expedition sails. 
The Secretary of the Navy is very much 
interested in the matter, and some of the 
other department authorities belleve that 
there are great possibilities ahead for 
aluminum boats for the Navy. 

= a = 
Old Belting Renewed. 

A machine has been invented which is ex- 
pected to strengthen old belting. This ma- 
chine consists of two large hollow copper 
cylinders. Steam is admitted into these 
cylinders and thus they are always heated. 
In a tank there is a solution made of bees’ 
wax, borax, glue, starch and molasses, pre- 
pared in equal quantities. The solution is 
in liquid form. There are guide rollers, 


and the leather belting which is in process 
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of treatment runs through them. The belt 
to be operated upon is started into the ma- 
chine at a point where it can enter the 
tank, and while passing through this tank 
the leather receives an application of the 
solution. The press rollers immediately 
squeeze the compound into the fiber of the 
leather and then the heat from the cylin- 
ders, over which the belting is being drawn, 
dries the compound. All the rollers and 
cylinders rest inthe bearings. The result 
of applying this compound to the belt and 
immediately drying it is said to add 
strength to the fiber of the leather to a re- 
markable degree.— Machinery. 

—_—_— ~_- ——— 

A marvelous race, up grade and down, 
in which momentum was the motive power, 
took place on the Consolidated Road Satur- 
day. Five miles below Stamford the cylin- 
der head of the big engine, No. 247, blew out 
while the train was making express time. 
Instead of stopping and getting stalled, 
Engineer Scofield let the machine have its 
head and pulled into Stamford station on 
time, and not even the conductor knew that 
anything was the matter until the engineer 
called for another engine and No. 144 was 
put on and pulled the 
train to this city. The 
five miles was run with- 
out a pound of steam, 
and solely on the mo- 
mentum the train was 
under when the mishap 
took place.— New Haven 
Daily Palladium. 

——__-+a>>e—__—- 

Sometimes we may 
wonder why men do not 
get at the head in de- 
partments of the gov- 
ernment where high 
mechanical skill is re- 
quired, whose education 
and work fit them for 
such _ positions. For 
years the reason has been 
politics, but common 
sense may get to the 
front after atime. The 
matter is worth thinking 
about. <A carpenter is 
hired to build a house 
and a blacksmith to shoe 
a horse, but further up 
along, in government 
matters, this does not 
seem to work. 

= ee - 

The navigator takes 
with him a chronometer, 
which is potent in loca- 
ting his position after 
months of absence from 
any point that is known. 
The balance wheel of 
that chronometer has 
vibrated millions of 
times, it may be, but it hasturned out the sec- 
onds with such accuracy that the variation is 
hardly worth noting. This is owing to the 
skill of the mechanician. All the science in 
the world could not bring about such a re- 
sult. Figures go astray when such results 
are to be reached. It is then that the skill 
of the mechanic comes to the front. 

a ee ees 

An item is going the rounds showing the 
wonderful educational effects of sleeping 
with a candle, pencil and pad by the bed- 
side, ready to jot down anything that may 
come to the mind in wakeful moments. 
The particular case mentioned is that of a 
lawyer. We knew of a mechanical engineer 
in charge of a large works who practiced 
this, but nature objected too early in the 
process toenable much to be noted of the 
result. 





oe 
Careless management about boilers is not 


all confined to the present time. In 1827, 
while trying a new steamboat at Lyons, 
France, the engineer in charge of the trial, 
vexed because the boat would not make 
headway against the current, weighted 
down the safety valve, the result being a 
terrific explosion, by which many persons 
were killed. 
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The agitation in favor of good roads in this 
country is bearing excellent fruit. Not only 
do the people take kindly to the plan, but 
the railroad companies promise to carry ma- 
terial required in road-building at nominal 
rates. Good roads are in the interest of 
everybody, and there is no grounds for 
opposition. Probably invention is not yet 
through with the problem of making good 
roads, but for the present it is wise to work 
on well-defined lines. 
—————_ po . 

Dynamite serves the farmer useful pur- 
poses in blowing up stumps, but it some 
times works unsatisfactorily, as when, for 
example, several charges,were buried in a 
large and valuable section to get rid of 
foxes that were infesting it and committing 
depredations in the neighborhood. The 
dynamite failed to explode, and not being 
accurately located no one, naturally enough, 
dare work the land, and no one, of course, 
is desirous of buying it. 

According to English papers, there is a 
good deal of excitement in that part of the 
world over the matter of induced draft as 
against forced draft on warships, it seem 
ingly being considered as something new. 
Induced draft had its day here several years 
ago in connection with land boilers. It was 
a pretty big failure, but it may work well 


in marine practice. 
——_ee___—__ 


The total number of immigrants arriving 
at New York, Philadelphia, Boston and 
Baltimore during the year 1893 was 431,712. 
It is believed that other arrivals would 
swell the number to 530,000. 


























The new Harveyizing plant of the Carnegie Steel 
Company, at Homestead, Pa., has been completed 
at a cost of about $1,000,000, and a test plate will 
soon be shipped to the proving grounds at Indian 
Head. 


The Curtis Electric Works, Lafayette, N. J., are 
to resume work after being closed down for three 
months. About three hundred men are employed 
in the works, and it is thought they will run day 
and night for some months. 


A company to be known as the Morgan Pump 
and Conveyor Company, of Kansas City, Kan., 
have been organized to manufacture pumps and 
other appliances under letters patent granted to 
Waitman M. Morgan. The capital stock of the 
company is $100,000. 


The capital of the Hartford Manufacturing 
Company, which is engaged in business at the 
Colts Armory, in Hartford, has been increased from 
$15,000 to $40,000. Several well known capitalists 
of that city and the adjoining towns have pur- 
chased stock in the concern. 


The Lodge & Shipley Machine Tool Co., Cincin- 
nati, O., have recently received, with other orders, 
several orders for their celebrated motor gear 
lathe, also tripie facinz machine and engine crank 
disk turning and boring lathe. This company 
makes a specialty of machines to rapidly produce 
work heretofore done in lathes. 


American Fuel Economizer and Engineering 
Co., 1386 Liberty street, New York, issue a fine 


catalogue which very fully illustrates and de- 
scribes the fuel economizer which they are putting 
on the market. This economizer is for heating 
and purifying the feed water for steam boilers by 
utilizing the heat in the flue gases. 


The Emlyn Iron, Steel and Tin Plate Company 
has located at Summitville, Ind., where work has 











the end to pay a little more? 


QUALITY IS ALWAYS FIRST 


considered in the manufacture of the goods of 


The MASON REGULATOR CO,, of BOSTON. 


We do not pretend to compete in price with many, but if you 
can buy better goods of us, which will last, is it not economy in 


established reputation cannot and will not depreciate the quality 
of its output in order to meet competitors’ prices. 





You must know that a firm of 
















UNEQUALLED 
EFFICIENCY, DURABILITY, 
MINIMUM POWER, 


S BUFFALO, wy. 
USA. 










UFFALO 
FORGE CoO. 











PUNCHES , SHEARS, 
— HAND BLOWERS, 
Forces , ETC. 


( ‘BLACKSMITH - 
TOOLS 
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BuFFALO, NY. US.A. 














DYNAMOMETERS 


AND THE 


MEASUREMENT OF POWER. 
By J. J. FLATHER, 
12mo. cloth, illustrated, 221 pages, $2.00. 
JOHN WILEY & SONS, 
NEW YORK. 


Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa. 


GRANT 


GEARS 











FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF | 


FITGHBURG 


» AND OTHER RS 
SEND FOR 
CATALOCUE E. 





_Asineh Sots cain, 


| THE CELEBRATED 


ENGINE LATHE 


METAL-WORKING MACHINES 
FITCHBURG, 
MASS. 











BORING AND TURNING MILLS. 


87, 51 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTINC ATTACHMENT. 


All gears accurately cut. 
Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. 


New York Office, 89 CORTLANDT STREET, ROOM 86. 


All feeds positive, 


BRIDCEPORT, CONN. 


begun on the erection of a plant which will give 
employment to about 350 men within six months 
and many more later on. Nearly all the ma- 
chinery has been contracted for, and the Big Four 
railroad has begun the laying of side tracks. 


A charter has been granted to the Petersburgh 
(Va.) Iron Works. The object of the company is 
the building of dredges, scows, tugboats and 
other such craft, and the manufacture of iron 
products, such as engines, boilers, machinery, 
castings, etc. The principal office is to be in 
Petersburg. The capital stock is not to be less 
than $10,000 nor more than $100,000, divided into 
shares of $100 each. 


The Leechburg (Pa.) Foundry and Machine Com- 
pany has received the contract to change the 
sheet-mills of the Ellwood (Pa.) Tin Plate Com- 
pany into tin plate mills. The outfit will consist 
of a complement of chilled rolls, additional cold 
rolling mill, 4 doubling shears with engines, 2 


Mesta patent squaring shears, 1 Mesta patent 
pickling machine, including crates, vats, etc. 


When the above changes and additions are made 
it will be a complete 4-mill tin plate plant. 

The 1894 catalogue of Globe Special Castings, 
by the Builders Iron Foundry, Providence, R. I, 
is somewhat larger than last year, and contains a 
revised price list. Globe special castings are for 
water works, public or private, and there are 
a variety illustrated in the catalogue of both 
common and uncommon forms. Some space is 
given in the catalogue toa cut and description 
of the venturi meter. The catalogue is a very neat 
one, small enough for the pocket, with blank 
memorandum leaves at the back. 


The Ellwood Tin Plate Company is the name of 
the new concern which has succeeded the Ellwood 
Steel Company. Operations have begun to change 
the mill, and the work will be pushed as rapidly 
as possible. About 250 hands will be employed 
when the works get in operation. The mill will 





j 000. 





make black plates for tin plate exclusively, though 
tinning will not be started at present. A. M. 
Brown, of Cambridge, O., who is managing the 
plant, states that the mill will be run on three 
turns and will have a capacity of 25 tons daily. 


The New Jersey Zinc and Iron Company, at 
Newark, N.J., have placed the order for the iron 
roofs on their new buildings with the Berlin [ron 
Bridge Company, of East Berlin, Conn. The fur- 
nace room will be 50 feet wide and 400 feet long, 
made entirely of b ick and iron. The engine 
room, fan room and boiler room will be 60 feet 
wide and 187 feet long, the engine room covered 
with slate, and the fan room and boiler room 
covered with corrugated iron. The Philadelphia 
Gas Improvement Company, of Philadelphia, Pa., 
have placed the order for the iron roof over their 
new coal shed with the Berlin Iron Bridge Com- 
pany. 


The letter following is typical of many we 
are receiving, and which lead us to believe that 
the backbone of the business depression is broken: 
‘* Business is improving very nicely with us, and 
we are very Sanguine that the worst is over, and 
that while we may not shortly expect any boom, 
still we believe that the year will wind up very 
satisfactorily. We are, yours truly, SEBASTIAN 
LaTHE Co., Cincinnati, 0.”’ 

The Lodge & Davis Machine Tool Co., of Cincin- 
nati, O., are building for the Card Electric Motor 
and Dynamo Company, of the same city, one of 
their large standard engine lathes to be driven by 
electricity. The motor will be placed in the head- 
stock, taking the place of the usual cone pulley, 
and attached direct to the live spindle. B. B. 
QUILLEN. 


The Gates Iron Works have purchased the plant 
of the Chicago Iron Works, at the southeast 
corner of Willow street and Hawthorne avenue, 
Chicago from Rockwell King, receiver, for $25,- 
The ground fronts about 300 feet on Willow 
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THE DEANE 


OF HOLYOKE 


EAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





PITTSBURG. 
Cuicaco. 
New Yorn. 


ASS MAKE THE BEST STEEL NOW USED 
FOR TOOLS, DIES AND MILLING CUTTERS. 








PAT. SPIRAL FLUTED, 


FINE TAPS, DIES, REAMERS, Etc. 


LIGHTNING 


AND 
CREEN RIVER 
Screw Plates. 


Tap Wrenches, Bolt Cutters, Hand and Power Drilling Machines, Punching Presses and Other Labor-Saving Tools. 
WILEY & RUSSELL MFG. CO., Greenfield, Mass. 


SEND FOR NEW CATALOGUE. 





BSB. MM. 


BOSTON: 11 & {3 Oliver St., 


"R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing, 


Sore REPRESENTATIVES IN THE Untrep Stars. 


TONES & CO., 


NEW YORK: [43 Liberty St. 





9 t0 24 m Swing, 
Modern Design. 
Valuable Features, 
CATALOGUE FREE. F 








Speaking of LATHES! 


We are building them in various sizes from 10 inch to 
24inch swing, 
speed lathes. 

approved, while the workmanship, material and fin- 
isb are of the highest order. 
you all about them, as well as of our planers, shapers, 
drills and other tools and supplies. 
bring it. 


\| SEBASTIAN 
; 117-119 CULVERT ST., CINCINNATI, OHIO. 


in various lengths, both engine and 
Our designs are the latest and most 


Our catalogue will tell 


A postal will 
Write us for prices. 


LATHE Co.. 





The Standard Treatise on MACHINE DESIGN. 


REULEAUX’S CONSTRUCTOR, 


Translated by HENRY HARRISON SUPLEE, 
Handsomely Bound in Cloth. Size 10x12 in. pp. XVIII, 
12 /ith Portrait and over 1,200 [llustrations. Price, 

$7.50. Sent by express, prepaid, on receipt of price. 


FACTORIES TO LET. 

At Orangeburgh, New York, 21 miles from New 
York City, on the West Shore and Erie Railroads, 
with switch from each road. Two new one-story 
brick buildings, 75 x 130 feet, built on the most a 
proved modern plans. Will be let with electric 
power, either singly or together. This location is 








FOR LAGGING LOCOMOTIVE BOILERS. 


United States. 


f. W. JOHNS MANUFACTURING 66,, 








87 Malden Lane, NEW YORK. 


Samples and Descriptive Price List Free by Mail. 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 





unsurpassed for manufacturing paseo. For 
H, H. SUPLER, further information apply to T. T. P. LUQUER, 
$39 CHELTEN AVE., W., PHILADELPHIA, Pa, | 48" 45 Broadway, New York, 
ASBESTOS CEMENT FELTING, : 
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street, and 250 on Hawthorne avenue. The plant 
comprises a large brick factory, 150x200 feet, with 
pattern lofts, traveling cranes, etc. There are 
large blacksmith and wood-working shops, and 
also a large number of patterns of the most 
modern mining machinery. The plant is equipped 
with about $60,000 of machinery. In addition to 
this there is a valuable lease on the ground, run- 
ning for 25 years, at a low rate. The Gates Iron 
Works have been located at 50 South Clinton 
street, Chicago, for 53 years. They will operate 
both plants, and next spring will build large shops 
and a foundry on the grounds just purchased, 
and move the Clinton street establishment to the 
one just acquired.—Jron Age. 

The Tradesman, of Chattanooga, Tenn., in its 
weekly review of the industrial situation in the 
South for the week ending March 5, 1894, says: 
Improvement now is the rule in Southern indus- 
trial and mechanical circles. The number of 
newly established industries is above the aver- 
age. Enlargements of manufactories to meet in- 
creasing demands are in large numbers, and in- 
quiries for machinery of all kinds continue to 
be heavy. During the past week the textile and 
woodworking industries have been especially 
active. Prices for iron and coal continue to be 
low, but there is an increasing demand prevent- 
ing accumulation of stocks in first hands. 7he 
Tradesman’s reports from all points in the South 
as to business conditions are uniformly encour- 
aging and satisfactory, The Tradesman reports 
49 new industries established in the South during 
the pust week, prominent among which are: 
The Bancroft Cvual Company, capital $200,000, 
at Charleston, W. Va.; a $100,000 ice factory at 
Dallas, Texas; the Petersburgh Iron Works, of 
Petersburgh, Va., capital $100,000; the Dodson 
Printers’ Supply Company, of Atlanta, Ga., capi- 
tal $100,000; the Spring Creek Oil and Gas Com- 
pany, capital $100,000, of Spencer, W. Va.; and the 





Bartlett Paving Company, of New Orleans, La., 
capital $100,000. Electric lighting plants are to be 
built at Cochran, Ga., by W. H. Mobley, and at 
Georgetown, Texas, by M. P. Kelley &Co. Lawler 
& Son will establish flouring mills at Martin, 
Tenn., and others will be built at Clifton and 
Morgan, Texas, and Quebec, Tenn. A $40,000 
water and light company has been chartered at 
Bastrop, Texas, and a $100,000 coal and lumber com- 
pany at Charleston, W. Va. Cotton mills are re- 
ported at Abbeville, S. C., Newport News and 
Petersburgh, Va , and woodworking plants are to 
be built at Little Rock and Center Point, Ark., Apa- 
lachicola, Fla.; Abbeville, Ala., Port Royal and 
Sumter, S. C., Charlotte, N. C., Colmesnei] and 
Oak Cliff, Texas, Meridian, Miss., and Hamilton, 
W. Va. Among enlargements of the week as 
reported to The Tradesman, are brick works at 
Rome, Ga.; a tannery at Alexandria, Va.; cotton 
mills at Newnan, Ga., New Orleans, La., and 
Pacolet, 8S. C., and woodworking plants at Car- 
gile, Ark., Meridian, Miss., Bristol, Tenn., and 
Portsmouth, Va. Zhe Tradesman also reports for 
the week the following important new buildings: 
Business houses at Cordele, Ga., Louisville, Ky., 
and Starkville, Miss.; a $30,000 court house at 
Forsyth, Ga., and a $50,000 one at Sulphur Springs, 
Texas; a $25,000 office building at Fort Worth, 
Texas, and an opera house at Memphis, Tenn. 








Machinists’ Supplies and Iron. 


NEw York, March 10, 1894. 

Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $13.00 to $14.00; No. 2, 
$12.50 to $13.25; Gray Forge, $11.75 to $12.50. South- 
ern brands of good quality are obtainable at $13.00 
to $14.00 for No. 1 Foundry; $11.75 to $12.50 for No. 
2, and $10.75 to $11.25 for Gray Forge. 

Antimony—The market is steady and quiet. We 
quote L. X., 9%c. to 93¢c.; Cookson’s, 10c. to 





DON’T ACCEPT ANY SUBSTITUTE FILE. —— 


INSIST ON HAVING 
NICHOLSON. 







3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 





xe) 
c 
CS 
n 
Ts 
Se 
#9 
=P 
Lo 
<qs 
o> 
— 
5a 
® 
£ 
oN 
c 
Wi 





BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS, M, JARVIS, Pres, and Chief Engineer. 
FRANK L. WILCOX, Treasurer. 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 


*sSulpling - 
pue soSpiig 003g pue uol 


The above illustratior is taken direct from a photograph, and shows the construction of an Iron Truss 
Roof designed and built by us for the Upson Nut Co., at Unionville, Conn., over their Forge Shop. 
The building is 45 feet in width by 184 feet in length, with brick walls and iron roof trusses cov- 


ered with corrugated iron. 


No wood-work is used about the construction in any way, shape 
or manner, so that the danger from fire is entirely eliminated. 


Extending the full 


length of the building, on the ridge, is a ventilator with swing shutters which 
open and close by cords from the floor. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 


104gc.; Hallett’s, 834c. to 9c., and U.S. 
Star, 10c. 

Lard Oil—Prime is quoted at 65c. to 66c. 

Copper—There has been no change in the market, 
the demand is exceedingly light, holders are not 
willing to sell at the present low prices. Lake 
Copper is quoted at 9.70c. to 9.75c. Casting Copper 
is held at 94e. to gc. 

Lead—The market is firm at 3.30c. to 3.35c. 
The producers are firm in their views and will not 
sell at a lower figure There is some speculative 
interest, several hundred tons being sold at 3 30c. 
for spot and near-by supplies. 

Speltet—The market is quiet, holders are firm 
in their views at 5.85c. to 3.90e.for New York de 
livery ; the movement is limited to single car 
loads. There is no speculative interest. 

Tin—The market is somewhat firmer, 18 80c_ is 
asked for prompt or future delivery, 18.60c. is bid. 


* WANTED‘ 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 
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Competent draftsman wants position. Marine 
engines preferred. Address Holmes, Ridgway, Pa 
An experienced foreman patternmaker wants 
sit’n; highest refs. as to ability. Patterns, AmM.Macu 
Exp’d mech. draftsman, Swede, grad., desires 
pos., good refs., moderate wages. Box 34, A M. 
Mech. draftsman, exp’d in general and power 
transmitting mach’y, wants pos. ‘** Pencil,’ A. M. 


| 
French 


Patternmaker wishes pos , good capable work- 
man. Address Box 184, AMERICAN MACHINIST. 


Mechanical draftsman, Swede, wants position. 
Box 35, AMERICAN MACHINIST, 


with exp., large & small mach’y, 
also elec’l wants pos. E. I 418 8d Av., N. ¥.C. 


Mech. eng. and draftsman ; tech. grad » exp'd 
in rolling mill work and steam engineering, desires 
situation. Address Box 36, AMERICAN MACHINIST. 

Wanted—A man who is thoroughly experienced 


in handling and operating gear and rack cutting 
machinery. Address Box 26, AM. MACHINIST. 


Dftsman, tech , 


A mech. engineer thor’ly acquainted with Eng- 
land would like to represent or manage an Ameri- 
can business there. ‘* Clare,’ AM. MACHINIST. 


Situation wanted by one who thoroughly under 
stands the tap & die business: Ist-class tool maker 
comp’t take full charge of dep’t. Box 37, Am. Macu. 


Competent engineer and draftsman wishes en- 
gagem't, accust’d to working up improvem's & new 
des. in mech’l & elect’] work. Box 33, Am. MAcH. 


Mech. eng with European & extensive American 
practice, 32 years old, wishes to represent Am. 
mfgr. at Antwerp Exposi’n. * Z.,’’ Am. MACHINIST. 


Mech. eng. desires position as manager of shops 
or drawing room mach. tools & hyd’e mach’y; age, 
37; no objection to go abroad. *‘ Spohr,’ Am. Macu. 


Wanted— By a first-class eastern machinist and 
tool maker, a position as supt. or general foreman: 
machine tools preferred. Ai references. Box 38, 
AMERICAN MACHINIST. 


(Continued on page 14.) 








These Goods are for sale by CHAS. CHURCHILL & CO., 
L’t’d, 21 Cross St., London, England. 


REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL bog. 


a. No, ; = Mo. INO. or 
g << a . 284... $1.85 
es 2 7s 70 ie ae 1.45 
a} a a, ee 19: ...8 43.1. 
afo4...1%.... .80 18....836... 1.80 
pea s....Be... a0 14: ccs 
EAA 6....1388... .95 15 ...44% ... 8% 
is tee tleetece ae 16 ...8 .... OS 
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& 1Set to 2in. 7.80 Full Set.....81.10 
C. W. LeCOUNT, South Norwalk, Conn. 














BETTS MACHINE CO., 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS. 


Improved Patterns! Late Designs! 
















BEAM CALIPERS 
2 1 Tlajaly slid} IN 5 SIZES 
— Any graduation, 

Also Vernier and Metric System. 

WARRANTED ACCURATE. 


IT WILL PAY YOU to send for my circulars ai.d 
prices. E. G@. SMITH, Columbia, Pa, 


“Star” 
Foot Lathe 
Swings 
9x25 in. A 
od eR Oe aa" NN 
Scroll Saws, w 
Circular 


Saws, Lathes 
Mortisers. 





(Over 8,000 in Use) 





Screw Cut- 
ting Auto- 

matic Cross 
Feed, ete. 





Catalogue 


of all our 
Machinery. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 





















FOR 
TOOLS, 
DRILLS, 
DIES, &c. 


ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N. 7. 
WM JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Columbian Exposition 1893. 














POWER OR HAND PLANER, 


TOR MODEL MAKERS, EXPERIMENTAL WORK, &o. 


Has all the Improved Features Usually Found on High Grad 
Planers, and is Capable of Doing the Best and Finest Work. 


}eeig Ud SujYyseM 7B! 


“Oo BF NOSNINIIA ‘f *v 


AG G3YHNLIVANNVA 


‘ssew ‘u0}s0g 













Bete tset_wre 


BUILDERS IRON FOUNDRY, 
FOUNDERS AND MACHINISTS. 
PROVIDENCE, 


IRON CASTINGS. CHILLED IRON CASTINGS. 


Our experience with work of this character has been unusually extensive. 
For fifteen years we have furnished the castings used by the Corliss Safe and 
Vault Door Company in their Burglar-proof Safes. 
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Large or small 
belts shifted from 
driving pulley and 
eld at rest, and 
easily slipped back 
when machine is 
to be started. 

It dispenses with 
loose pulleys, saves 
belts, and is per 
fectly safe. 

It is cheap. 

Write for descrip 
tive circular and 
price list to 


THe WevuneTON BELT HoLDeR, 





Cut shows holder in position 
beside driving pulley. 


COOKE & CoO., 
163 & 165 WASHINGTON STREET, NEW YORK, 


And mention American Machinist, 





HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S810 Walnut St., Philadelphia. 
"Our New and Revised Catalogue of Practical and Scien- 
tific Books, 88 pages 8vo., and our other Catalogues and Cir- 
culars, the whole cover ng every branch of Science applied 
re 


to the Arts, sent free and e of postage to any one in any 


part of the world who will furnish his address. 


A NEW CRANK SHAPER. 


NOVEL, YET SIMPLE. 

Length of stroke 
BRchanged INSTANTANE- 
2 ty OUSLY while IN MOTION, 
&* Get Photos & Prices. 


~ NOTHING LIKE IT. 


“Pox Machine Co., 
® 325 Nor, Front St., 
Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England. 

















P.H.&F.M.ROOTS, 


Connersville, Indiana. 


Chicago Office, 501 Manhattan Building. 
MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





. 


ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, eto. 


8. 8, TOWNSEND, Gen, Agt.) 163 & 165 WASHINGTON ST., 
COOKE & 00., Selling Agts. NEW YORK, 
In Writing, Please Mention This Paper. 








WORTHINCTON 


PUMPING ENGINE 


FOR 
WATER WORKS. 
SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 


NEW YORK, 


BOSTON, PHILADELPHIA, 
ST. LOUIS, 


CHICAGO, 
DENVER. 
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** Situation and Help’? Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded 








Engagement desire d by a practical engineer, 
competent to design all types of Corliss and high- 
speed engines and superintend the construction and 
erection of the same. Box 24, Am. MACHINIST. 

Wanted—Position as supt. or master mechanic; 
energetic; large exp.; held position as master 
mechanic for ten years; unquestionable character; 
highest refs.; age, 39. Fulton, Am. MACHINIST. 

Situation wanted bya practical draftsman and 
patternmaker, thoroughly acquainted with Corliss 
and high-speed engines; competent to take charge. 
Address Box 25, AMERICAN MACHINIST. 





Wanted—Situation as foreman or superintendent 
of machine shops; have held both positions; ex- 
perienced on C orliss engine 8, mining & gen. mach’y; 
38 years of age; 22 years’ practic al experience; first- 
class references. Address Box 4, AM. MACHINIST. 








+ MISCELLANEOUS WANTS + 


Advertisements will be inserted under this head at 
35 cents per tine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded 





Cheap 2d hdlathes & planers. S.M.York,Clev'd,O. 
Auto. Steam Flue Cleaners. Kelly Co., Erie, Pa. 
For Sale—Secon‘1-hand drill presses.engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


Calipers, Surface Gauges, ete. Catalogue free, 
Send forit. F. A. Welles, Milwaukee, Wis. 

Wanted—To buy lathes and planers, 24” and up. 
Box 27, AMERICAN MACHINIST. 

For Lease—Machine shop in gas belt. 
M., care of AMERICAN MACHINIST. 

For yd business and machine shop in 
Central Pennsylvania. For particulars address 
P. O. Box 27, Harrisburg, Pa. 

Wanted —Second- hand hydraulic press about 1,500 
tons capacity and 50 inches between posts; state 
make, size and price. L. W. A., AMER. MACHINIST. 

Wanted—To exchange a Pratt & Whitney Spur 
Gear Cutter cutting to 7 foot, and 12inch face, 
for an automatic 36 inch machine of some first- 
class make. John J. Clause, Elkhart, Ind. 

Machinists to buy at Bargain Prices to close out 
Brown & 2 ogy ed , Starrett’s, Stevens & Stubs’ 
tools, Stubs’, Grobet and American files. Frasse 
Co., 19 Warren street, N. Y. 


Address 


Introduction and negotiation of American pat- 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards. M. I 
M. E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Hill, London, England. 


Michigan Agricultural College offers instruction 
in mechanical engineering—four years’ course; the 
average expense of attendance at the college is 
$135 per year; the course is arranged so as to give 
students an opportunity to earn a portion of their 
expenses. Address Mechanical Department, Agri- 
cultural College P. O., Mich. 


Locomotive ‘'999."" Do you want a picture of her’ 
Send 50 cents (stamps will do) for our fine copper 
plate transparent picture (14x23), showing all parts 
inside and oufside, all named and numbered, on 
satin gloss paper, for framing, educational, beauti 
ful, correct. Locomotive Engineering, 912 Temple 





Court, New York. 





CLEVETANOTWET DRTC CO 





Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts,, Cleveland, 0. 


100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 
5 Neue Promenade, Berlin, C., Germany 





MACHINERY TOOLS AND CRANES 


Consisting of entire outfit of an 


ENGINE AND BOILER SHOP): 


MUST BE MOVED AT ONCE AND 
WILL BE SOLD LOW. 


ENGINE LATHES, 14, 16, 20, 24 and 82 in. swing. 
ENGINE LATHES, extra heavy triple geared 53 in. 
x 24 ft. and 84in. x 18 ft. ‘* Modern style.” 

PIT LATHE, for turning, boring and facing wheels. 

PLANERS, 24, 26, 30, 32 and 36 in. wide. 

UPRIGHT DRILLS, 2, 40 and 80 in. swing. 

RADIAL DRILL, 104 in. swing, complete. 

SHAPERS, 9, 15 and 26 in. stroke. 

SLOTTER, 12 in. ‘‘ Improved Heavy Pattern.” 

MILLING MACHINE for heavy slab milling and key- 
seating, weight 5,000 Ibs. 

HORIZONTAL BORING MACHINE for large cyl- 
inders. 

HORIZONTAL BORING AND DRILLING MACHINE, 
“Improved Style.’’ Bores to center of 58 in. 

BOILER PLATE PLANING MACHINE, 

BOILER BENDING ROLLS, 8 Feet. 

RIVETING MACHINES for bridge and boiler work. 

STEAM HAMMERS, 300 and 800 lbs. 


J. J. McCABE, 


E. P. BULLARD’s |44 Dey St., 
NEW YORK. 


N, Y.Mach’y Warerooms. 


tS i 





SECOND-HAND MACHINE TOOLS. 


HAND LATHES. 


8 10 *¢ Garvin. 

3 12 ‘ 

a ie * eed. 

8 20 ‘* x 8 ft. Ames Mfg. Co. 


(1 No. 2 Brown & Sharpe. 

}y « § “ rr 

1 it 5 oe “ 
POWER PRESSES, 


| 1 Small Camfee. 





120 ‘* x 6 ft. Gould & Eber- } 4 
hardt, | 1 No, 3 Eaton. 
2 22in,x 8 ft. Ames Mfg. Co. | 1 ‘18 Bliss. 
1 ** 2 Stiles. 
TURRET LATHES, : S 
. 15 in. x 5ft. Jones & Lamson. 1 « 9] Bliss. 
** Lodge & Davis. 1 “53 
: es “* Hendey Machine Co. 4 « 36 «& 
Y ’ ihe 2 ‘* 7 ** Heavy Drop. 
MILLING MACHINE! ° 1 ‘** 7 * Foot Press. 


No. 1% Garvin. 

* 5 Brainerd, 
“* 2 Garvin. 9 
** 1 Pratt & W. Lincoln. i 
F. FE. Reed Lincoln. 1 
No, 4 Garvin, Rack Feed, 1 
M 3 
1 


MISCELLANEOUS 


No, 1 Garvin Gear Cutter. 

4 in. Curtis Pipe Machine. 

2 °* Bignal & K. Pipe Machine, 
No 


erritt He avy Back Geared. 8 5 Diamond Grinder. 


No. 3 Brainerd Standard Uni- 
versal, 


‘ 
cy 2 Garvin Cutter Grinder, 
2 Garvin Screw Slotters. 

2 No 2 Brown & S. Tappers. 

1 6in. Bement Slotter. 

1 10 in. Newton Slotter. 

1 No, 2 Nat. Single Bolt C utter, 
1 st Double * 


SCREW MACHINES, 
2 No. 00 Garvin, W. F. 
“ 1 “ La 


2“ 2 “ “ 


Also, large number of other machines, Write for complete list 


and detail description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STS., NEw YORK, 


Chas. 





No. 80 Nassau Street, - - 


Churchill 


AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and systematic application 
of HEAT. 


APPLICATION. 


NEW YORK. 
ENGLIsH AGENCY 


& Co., Ltd., 91 Cross Street, Finsbury, 
London, E. C., England. 


CATALOCUES ON 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. $. A. 


SOLE MANUFACTURERS OF 


GRAHAM’S GROOVED SHANK 





Endorsed by Practical Mechanics Everywhere. 





TWIST DRILLS AND CHUCKS, 





Send for Gaialoeue. 








ACHINERY 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


|i For Machines or Information address the 
‘ Manufacturer, 


18 .W. GOODYEAR, Waterbury, Conn. 








Burnham’s Sensitive Drill. 












SEND -FOR CIRCULAR. 
THE GEO. BUBNHAM CO., Worcester, Mass. 





SEND FOR CATALOGUE, 


RCESTER MACHINE SCREW CO. 











“Wanufacturers of Set, Cap & 
Machine Screws, Studs, etc. 











WALPOLE 


SOLDERING -—~ 
~ AL/YT LIQUID or SOLID. 


full 





It saves time and solder, 
The irons retain the heat longer. 
It makes a better job and costs less. 





this liquid or salt is indispensable. 


It has been used for years and is a standard article. 
Wherever solder is used in tin, copper, brass, iron, or, in fact, all metals, 





Samples and 

informa- 

7 tion cheerfully 
furnished by 


WALPOLE CHEMICAL CO., “22 


No disagreeable odors or fumes of acid, as by the old method where muriatic acid and zinc were used as a flux. 








WHY EXTENSIVELY USED. 


4 

Keeps well and holds its strength. 
It causes the solder to flow more easily. |) 
It leaves the metal bright and clear. ‘ 
It dues not injure the soldering irons, like ) 
acid, and is unexcelled for tinning them, ; 
The irons tinned with it will wear longer | ~ 
than when anything else is used. } 
On tin roofs it can be used after heavy | > 
rains without waiting for the roof to : 
dry. It will not flow away. The roof | > 
can be painted immediately. q 
pees a 
: 

a 

4 











Walpole, 


Cheaper than acid and zinc. 


MACHINERY 


NEW AND SECOND-HAND. 


93 in. Hydraulic Riveting Machine, Pump and Ac- 
cumulator. 

10 Ton Crane, Bridge 24 ft. x 20 ft. 

Plate Planer, 164 ft., one setting. 1 in. Plate. 

Shear No. 27, 30 in. throat, 34 in. plate. 

Above entirely New, made by Bement, Miles & Co. 

Boiler Rolls, 8 ft. 3in. between Housing. Cheap. 

Punch, 21 in. throat. Teal. 

57 in. Swing Driving Wheel Lathe, Double Head. 


ENGINE LATHES. PLANERS. 
100 inches x 20 feet. 72 inches x 25 fect. 4 Heads. 
74 sa -m 69 " =. * ti < 
51 ” is “ 60 “ 20 “* «9! 
48 “ 16 42 “ 2“ 4 
— uM ..«0 36 a mn “§ 3 
25 “ 24 and 16 feet. 30 inches x 12 feet. 1 Head. 
24 ” 25 feet. 30 - 1 = 
Other Sizes. Smaller Sizes Planers. 


Profiling Machine, P. & W. 9, 12, 14, 24 and 26 in. Shaper. 
No.1 &3 Universal Miller,B. & S. 8, 12, 18 in. Slotter. 

1,500 Ste am Hamme r, Morgan. Drills, Radial and Post. 

200 Bradley Upright. | Screw Machines. No,1,2,3, P.& W. 
Lot of Polis shing Machines, No. 12 Jones & Lamson Turret 
Shafting, Belting. Machine, 

Dynamo for Electro-plating, etc. 


SEND FOR OUR LATEST LIST. 


GEO. PLACE MACHINE 60., 


Warehouse: 511 and 513 WEST 13th STREET. 
Office: 120 BROADWAY, NEW YORK. 


o FFEL&ESSE 
(EU ow yore” CO, 
Branch: 265 State St., Chicago, 

Manufacturers of 

Drawing Materials, 

Surveying Instru- 

ments, &c. 
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order. 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those shown in the cut berewith. 


Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired, 


12 Bicycle and Labor Saving Machinery a Specialty. 





1 ADAMS §ST., 
BROOKLYN, 


FORGINGS 
AND 
SPECIAL 
MACHINERY. 















sa OP ited 
A. R. KING MFG. CO., 


ERIE, tith & (2th Sts., 
JERSEY CiTy, N. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 


J. 














Power Presses 


For Punching, Drawing, and 
Stamping Sheet Metal Goods 
of Every Description. 


Roll Feeds, Dial Feeds, and Die 
Work to order. 


Also Automatic Wire-Working Machinery, 
The Coulter & McKenzie Mach. Co. 
540 Water St., BripGEPort, CONN. 


BENCH gph Loads 


For at Use 
n 
TOOL ROOM 
and 
MACHINE 















SEND FOR CIRCULAR. 
SPRINGFIELD MACHINE TOOL C0., sprint, Oho. 


New York Agent: J. J. 





= 


Paragon Drawing Instruments, Extra and Best 
Quality ; German Drawing Instruments, Paragon, 
Dupiex, U niversal, Anvil Drawing, Helios, Blue 
Process Papers, Scales, Triangles, T-Squares, &c., 
&ec. Catalogue on application. 


CASTINGS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., N.Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 


SOFT CASTINGS, 








Made from best grades of Pig ua for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., 


BROOKLYN, N. Y, 





McCABE, 14 Dey Street. 








WE LEAD, OTHERS TRY TO FOLLOW. 





If it is not true that we are building THE BEST BLOWER now on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ? 

When you require a positive blast and want something efticient and economical, 


write to 


THE CONNERSVILLE BLOWER CO., 





CONNERSVILLE, 


IND. 
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HARRISON SAFETY BOILER WORKS. 


ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 


WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and estimates furnished on receipt of details of requirements, 
Works and Main Office: GERMANTOWN JUNC., PHILA., PA 


New YorK, N. Y.: 616 Havemeyer Building. ATLANTA, Ga.: Chas. H. Willcox, 
Datias, TEx.: Hunter & Booso. 


THOS. H. DALLETT & CO.,| Shriver’s New York Traveling Cranes 


K ST. & SEDGLEY AVE., P 
7 MANUFACTURERS . cele FOR HAND OR 
ELECTRIC POWER. 
















ELECTRIC —- 


Specially adapted 
for driving Machine 
Vools, Cranes, Ele- 

1tors, 

imps, 
Presses, 

i other 
Machin- 
ry. 


T.Shriver & (tp, W 333 2st sot st. 


MANUFACTURERS OF 


TRAVELING CRANES of 1%, 2,3,5 and 10 Tons 
capacity. to be operated by Hand, or wholly orinu part 
by Electricity. 


Wealso make 


rtable Drills, Hand 

Drills, Boiler Shell 

Drills, Light Drill 
Presses. 








Norton Emery WHEEL Co., 


WORCESTER, MASS. 


SEND FOR NEW COMPLETE ILLUSTRATED CATALOGUE 





rT TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 


ALFRED BOX & CO.., 


Front, Poplar and Canab Sts., 
PHILADELPHIA, PA 


Send for Circulars 
and References. 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
a SEND FOR CATALOGUE. 


MT HHA HTH 















Seal) nA ME NY 
bal 








2348 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 


EDWIN HARRINGTON, SON & CO., Inc., 1515 PENNA. AVE, PHILA., PA. 
4 Machine Tools, Double-Chain Hoists. 


Overhead Tramway, {i | ( 


ane 0 
er ae ae) 
io ae 

















Send for Catalogue. Mention this Paper. 





Ask your nearest Dealer, or send to the 
Manufacturers for 


THE LATEST 
>IMPROVED DIRLL CHUCKS, 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U.S. A. 










Style B, Two-Jaw. Style A, Three-Jaw. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. Awards at the World’s Fair. 





CUSHMAN CHUCKS. 


We have recently improved our full line of Geared Scroll Chucks 
and have also added a 10% inch and a 15 inch. Prices and discount on 
application. 

Send for our catalogue of all kinds of Lathe and Drill Chucks. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 
LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im- 
ogy: ments which greatly increase 
he durability and accuracy of out 
tools. Please investigate our claime 





We carry a large variet stoc 
and design chucks bow aude 
tools for special purposes. Have 
you read our late catalogue t 





saonion aaee. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A, 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 


PEQ DRILL. 


1884 PAT 





SKINNER CHUCKS. 


Independent and Uni- 
versal Chucks,Combina- 
} tion Lathe Chucks with 
patent reversible jaws, 
Drill Chucks, Planer 
Chucks and Face Plate 
Jaws. 


SKINNER CHUCK CO., 


The National, SEND FOR CATALOGUE, New Britain, Conn. 

N INDE ° P ‘ Y 
lI S . cavieant. an Write The Pratt Chuck Co., Clay- 
COMBINATION, | Ville, N. Y., U. S. A., for free illustrated 


Est’d 1882. Strongest. Easiest to giving Best finish. catalogue of 


eee Ns Gastro | POSITIVE DRIVING DRILL CHUCKS, 


cluding every possible position. fir USTRA TED c ATA- 
LOGUE sent, —- Ciscoun ts. _— shipment, 

made in eleven sizes and two styles, showing 
the only perfect system ever devised for 


Address WHITLOC 
on or ie ae peeves | bolding and driving drills. 
ETTING GAUG= | Se 


Jordan Planer Chucks, 
SEND FOR CIRCULAR, 
c.W.JORDAN 
4 Wayne St., 
WORCESTER, MASS. 


















Pat. KEY-SEAT 


PATENT 


89 Cortlandt Street, oN. ¥. 

Works, 1300 Hudson, Hoboken, N. J. 

UNIVERSAL SCREW-CUTTING FOREIGN AGENCIES: 
2 , 

PT n Ph. Roux et Cie.,54 Boulevard du Temple, Paris, 
y.WYRE 2 Co. TWIST DRILL GAUGE France ; E. Sonnenthal, Jr., Neue Promenade No. 5, 
5 eer ; . BosTON. Mass. Sé Berlin, Germany ; Selig, Sonnenthal & Co. , 85 Queen 
: Victoria St., London, K. C., England. 


The mnarow Patent Drill Chuck. 


The only chuck ever introduced, me- 
chanically correct. Will hold the heaviest 
taper-shank boring bars, for all kinds of 
work, without marking or bruising the 
shank. All taper-shank tools with the 
flat ends broken off, used just as well as 
new tools. Endorsed by all prominent 
twist-drill makers and mechanical ex- 
perts. Send for Catalogue. 


M. Le. ANDREW & CO., Cincinnati, Ohio. 


sae “en STAMPS, ALL HAND CUT. 
Oneida Mi, Chuck Co, CAST STEEL, 


Manufacturers of The Mon Skilled , 


arch Lathe ¢Chuek and Little 
Hercules Drill Chack, Write for 

catalogue direct, or to THE HOGGSON & PETTIS MFG. CO., 
NEW HAVEN, CONN. 
Manufacturers of the celebrated Sweetland Chuck, 




















CHAS, CHURCHILL & C0., Ltd., 
21 Cross Street. 
Finsbury, London, ENGLAND. 


—(\C7a@NES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TemPLe Court, Cuicaco. | DETROIT, 
New Yor« Orrice, 182 Front Sr. MICH. 














FOR 


SHEET METAL WORK, 





Order now before our stock 
of papers is exhausted. 


RACTICAL 
DRAWING.” 


| 

| 

| 

. | 

By J.G. A. MEYER. | ee . ; | 

oq fat yalaabie serie of acxicioe American Machinist, | 
American Machinist containing | 203 BROADWAY, 


them will be sent by mail! to any address | 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER, 





This valuable series of 10€ articles 
| having been concluded, copies of the 
| American Machinist containing 

| them will be sent by mail to any address 





iF YOU WANT ANYTHING IN THE LINE OF 


DROP PRESSES-DROP HAMMERS STAMPS 


OR AUTOMATIC DROP LIFTERS - PRESSES, DIES, TINNERS 


TOOLS, SHEARS, 
NIAGARA STAMPING AND TOOL CO., 


bo 8 18) Fens CATALOGUE, 




















































[akgetaeaes | MEwrone.  (Sutuepnefesan mina |_—wreeee, MF: | 
@0eee In use 
Dixon’s Silica COILS and HYDRAULIC MACHINERY . 
— é waves of PRESSES PUMPS ; over 
Graphite saa PUNCHES, JACKS, el 
Paint , VALVES, FITTINGS, 

WIIl preser {for TENt 4 - PACKINGS, a 
FIFTEEN YEARS_ perhaps é COPPER PIPE ACCUMULATORS roads, 
longer, without repainting. # of every , : e se 

Unequaled for SMOKE STACKS, a os ee , ; ’ 
BOILER FRONTS, Ete. $ description. The W, & 8. Hydraulic Machinery Works, 
Send for circulars on Paints and Painting. ee WATSON & STILLMAN, Proprietors, “ 
= Tw National Pipe Bending Co. 204, 206, 208 and 210 B, 43d St 
JOS. DIXON CRUCIBLE CO., Jersey City, N. J. ® 62 River St., New Haven, Conn. Depot ‘s 
PRA EPORADA Cusw Jace. NEW YORK. 











VREELAND TRANSFER JACK, 
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Turret Engine Lathes 


i 

















CHICAGO, 
68 & 70 S. Canal St. 


NEW YORK, 
110 Liberty St: 


BOSTON, 
23 & 25 Purchase St. 


Combining all the features of a complete Engine and Turret Lathe, and 
obviating the necessity of two separate machines. 
, j terchange with Compound Rest or Tail Stock, as desired. Write for full 
=. 2 | ae particulars to 


Turrets made to in- 





~ Lodge & Davis Machine Tool Co. 


WORKS, CINCINNATI, OHIO., U. S. A. 


ST. LOUIS, 


823 N. Second St. 


PITTSBURGH, 
Market and Water Sts. 





ENCINE LATHES. 


22” and 24’ furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 


With all modern Improvements, 


Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 
to be obtained at a moderate price. 









Dietz, Schumacher & Co., 
Cincinnati, 0., U. S. A. 


aes eras AND TAPPING. 


This machine will accurately and rapidly 
bore and tap the hubs of pulleys, fly wheels 
and other work requiring set screws. 





MACHINE TOOLS FOR THE RAPID PRO- 
DUCTION OF LATHE WORK. 


Turret Lathes 12”, 15", 16’, 21", 22”, 30”, and 37. 
Pulley Lathes 30” (Turns to center), 44'' and 60”. 
Universal Brass worker. Work chucked and taken out 
without stopping the machine. An immense im- 
provement over the Fox Monitor. 
_ Horizontal and Cylinder Boring Machines. 
Triple Facing Machines. Valve Machinery. 


THE LODGE & SHIPLEY M. T. CO., Cincinnati, Ohio. 


BACK VOLUMES OF THE 


for 1880, '81,’82,’83,’84, 85, ’86,'87,’88, ’89, 
a few may be still be had at the regular rate 
of $3.50 per volume bound, or $2.50 unbound. 

A few volumes for 1890, 1891 and 1892 
are also obtainable at the regular rate of 
$4.00 per volume bound, or $3.00 unbound. 
Bound volumes, being too heavy to go by 
mail, are sent by express or freight as de- 


sired. Transportation charges payable at 
destination. Address, 


AMERICAN MACHINIST, 
















‘Stover Power Hack Saw 
V} and Friction Turret Drill 


j This Drill is for light, sensitive and 
paw wm rapid drilling. Has nd is mo power 
when speed is slow, igh 
tive when speed is h 
D Power Hack ii, ° made in two 


is most sensi- 


=3 circular: 

q andprices 
STOVER 

NOVELTY 





CASTINGS 








HYDRAULIC FORGINGS 
> = F 


WYMAN & GORDON Worcester, Mass. 




















The Highest Award at the World's Columbian Exposition. 
The most useful tool 


in any shop is the RIVETT LATHE 


—MADE BY— 


FANEUIL WATCH TOOL CO., 


BRIGHTON, BOSTON, MASS., U.S. A. 
Anybody interested, write for particulars. 
HILL, CLARKE & CO., Selling Agents. 
Boston, Mass., and Chicago, Ill., U. S. A. 





COSMETIC 


FOR PREVENTING RUST ON 
BRIGHT SURFACES. 


Is not only USEFUL but is 
a NECESSITY to all. 


Manufacturers and Shippers of Bright Machinery, Tools, Locomotives, Steam Engines, &c. 


To learn all about it address 


STEVENSON BRO. & CO., 
132 South Second St., Philadelphia. 








BICKFORD DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNING 





MILLS. 





FROM 1 


STEEL 


CEARING 


TO 40,000 POUNDS WEIGHT. 


Of Open Hearth, Chester or Bessemer Steel. 


True to Pattern. Sound. Solid. 
OF ALL KINDS, CRANK SHAFTS, 


KNUCKLES FOR CAR COUPLERS. 


Cross-Heads, 


Rockers, Piston-Heads, etc., for Locomotives. 
Steel Castings of Every Description. 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. 


Office, 407 Library St., Philadelphia, Pa. 





THE VERNON 


Revolution Counters, Car Fare Registers, &c. 





203 BROADWAY, - NEW YORK.| se 
MARKING MACHINE, 


THE BEST WORKMEN 
ARE 


GROBET + 3 
SWiSS FILES. 


For rolling 
trade-marks 

on flat or round 
lron or Stee! surfaces. 
Used by 

Cutlery, 

Pistol, 

Twist Drill, 

Wrench, and many 
other mévs. 

200 in use. 

Read up. 

Catalogue “B"’ free, 


DWIGHT SLATE MACHINE CO., 


UTTIN 
UTTIN 
EA UTTIN 
EA UTTIN 


LELAND, FAULCONER & NORTON CO, Det, Wich. 


USING 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEW YORK CITY. 








EA 



















—@ Positive Motion. 
Steel Gearing. 
Brass Wheels. 


Absolutely 
Accurate. 


§. M. BALZER, 


Manufacturer of Count- 
ing and Measuring 
Machines, 


| 129 Worth Street, 
@ NEW YORK. 





American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 
Makers of Implements for 
Standard Measurements. 


Flat Bar Gauge. 
A. TAYLOR & CO, 


Crescent Gauge. 


Send for New Pamphlet. JAS. 





sg 


P. BLAISDELL & CO,, 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 











pray 


3 ] corrin aveicuton 2 svRACUSE,N.Y “| 
Fi bbb bbb be 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite Com Tone for Aecateey with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEIGHTON, SYRACUSE, N. Y. 
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‘* The Mills of the Gods Grind Slowly,’’ 


BUT NOT 80 OF 
OUR H d 
VR Lathe Centre Grinder 
Just the Tool for You. 


TRUMP BROS. MACH. CO., Mifrs., 
WILMINGTON, DEL. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, {11 Liberty St., New York. 
60 South Canal St., Chicago. 





WORCESTEK, 
MASS. 


W.C. YOUNG MFG.CO., 
FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 











New Haven Manf’g Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 








can be made to produce in a given time. 
will do better nor more than ours. 


A TLver’s PRorit 


Lies in the accuracy and amount of work it will or 


No machine 
Get our book and 


ascertain just what it'll do. 


The Cincinnati Milling Machine Co., 
CINCINNATI, OHIO 


Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
other 
System. Infor- 
mation cheer- 
fully furnished. 


fF The Albro-Clem 
is Elevator Co., 


41] & 413 Cherry St. 
Philadelphia, Pa. 


than any 








JAPANNING, TINNING, NIGKELING, 


And all kinds of FINISHING. Best facilities for 
manufacturing small articles in Brass and Mallea- 
ble Iron. Send sample for estimate. 


H B. MAXWELL, 420 & 422 W. Court St., Rome, N.Y, 





D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for “ad Work, ete. 





The No. 4 B Machine for Cutting and Threading 
Pipe & in. to 4in., by HAND or POWER. 
SEND FOR CATALOGUE TO 












Capacity 
, 2 in. diameter, 
24 in. long. 





2 BY 24 FLAT TURRET LATHE. 


JONES : LAMSON MACHINE CoO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


FLAT TURRET LATHE. 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOG. 








MAKE YOUR- 
SELF A 


Moderate © harges. 


MECHANICAL ENGINEER OR DRAUGHTSMAN; 


charge of, or to superintend the manufacture of Machinery, by devoting your idle hours to Home Study, by the method of 


or qual- 
ify to 
take 


THE CORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 


The course embraces instruction in Arithmetic, Algebra, Geometry, Trigonometry. Elementary Mechanics, H 
Steam and Steam Engines, Strength of Materials, Applie d Mechanics, Boilers, Machine Design, Electric ity, Ete. 
Send for Free Circular Giving fall Particulars, 


Diplomas Awarded, 


To ' gin, 


dromechanics, Pneumatics, Heat, Mechanical Drawing, 


Students need only know how to read and write. 








SUCCESSOR TO LATHE 





NEW LINE OF ENCINE LATHES. 
DRAPER MACHINE TOOL CO. 


& MORSE TOOL CO. 


WORCESTER, MASS. 








35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE. 
300 LIST IRON, 600 LIST BRASS. 
Catalogue FREE to any Business Firm. 


CHAS. A. STRELINGER & CO., 
Tools, Supplies and Machinery, 


BARKER’S rare 
CENTER GRINDING MAGHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED B 


WM. BARKER & CO., Cincinnati, Ohio. 
SEND FOR CIRCULAR. 
























STD INSIDE wana hie CALIPER. 





It measures by thousandths from 24 to13inches. Write 
for circular. 


J.T. SLOCOMB & CO., Providence, R.T. 








Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 


“CURTIS & CURTIS, 
66 CARDEN ST., BRIDCEPORT, CONN. 


BOYNTON & PLUMMER 


WORCESTER, MASS. 


| Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & 00., Lt'd, 
21 Cross St,, Finsbury, London. 









UR ACCELERATED SPEED 
CUTTING-OFF MACHINES 


CUT SOFT S’TEEL?: 


2" Diameter in 1 Minute. 

3” Diameter in 2% Minutes. 
4” Diameter in 3% Minutes. 

6” Diameter in 10 Minutes. 
Unannealed Tool Steel, 6%” Diam- 

eter in 24 Minutes. 


HURLBUT-ROGERS MACHINE CO., 


So. Sudbury, Mass. 


ee FIBRE. 


A Substitute for Hard Rubber, Brass, 
Rawhide and Leather, made Hard or 
Soft, in Sheets, Kods, Tubing, Washers, 
for Electric val Insulation, Friction Bear- 
ings, Noiseless Gears, Dust Guards,Pack- 
ing and General use in Machine Work. 


Send for Catalogue and Samples. 
DELAWARE HARD FIBRE CO., 


Wilmington, Del., 
And 15 Long Lane, London, E. C, 








Trade Mark. 





’ oe S @ PIPE « THREADING 


Cutting-off ‘Machines 


Both Hand and Power. 
Sizes 1 to 6 inches. 

Water, Gas, and Steam 
Fitters’ Tools, Hinged 
Pipe Vises, Pipe Cutters. 
Stocks and Dies univers- 
ally acknowledged to be 
. THE BEST. &2 Send for 
catalog. 
Armatrong Mis. Co., 

Bridgeport, Conn, 








STRANGE, BUT TRUE!! 
Tae New Process Raw Hine Geans 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 
omic require No 


They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N. Y., U.S.A. 











SMALL CRANKS 
AND 
ENGINE PARTS 
MADE. 


= 
9 


FORBES & CO., 


HOBOKEN, 
N. J. 
1300 HUDSON STREET. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 





THE ARMSTRONG TOOL HOLDER. 
For general use on Lathe, Shaper and Planer, 


Over 10,000already 
in use. Have sold 
150 tools to one ¢on- 
cern, 

Bass F.. aND M.Wks. 
Fort Wayne, Ind., 
April 20th, 1892, 
Armstrong Bros. 
Tool Co. 
Gentlemen: — All 
the Tool Holders we 
bought of you arein 
use and giving ex- 
cellent satisfaction, 
saving many times 
their cost in the one 
YW77,\ item of tool-dress- 
7] ing alone. 

A Very respectfully, 

F. A. RIDER, M. E. 

Let us send youa 
tool on trial. 

Send for circulars, 








Patented February 28, 1893, 
ARMSTRONG BROS. TOOL CO.,76 and 78 Edgewood Ave,, Chicago, 
CHAS, CHURCHILL & Co., London, Eng., Agents. 





THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE CoO., 
$03 & reach Bboy 






The cut represents 








our Stationary and 

) Portable Key = Seat- 

9 ing Machine. which 
| fully meets all the 
= requirements of a 
4 machine shop, They are furnished 
S with one, two or three Arbors as 
i) desired, to cut any width of key-seat 
_ Up to Z 1-2 inches wide. 
= 1 15-16 inches Arbor works 
— in all bores from 1 15-16 
as inches to 8 inches diameter, 
A 4 ER Tong. cuts seats 12 inches 
2 7-16 inches Arbor _ wats in all bores from 2 7-16 inches to 
6 inches diameter, a, juts seats 16 inc Re long. 

4 7-16 inches Arde. works in all bores from 4 7-16 inches tc 
14 inches diameter, aod cuts seats 26 ane shes long. 

With an attachment for the purpose seats can be cut in holes 
as small as 1 inch diameter, by one re sage of the cutter. 

If the work is heavy and too large to be nlaes od on machine it 


can be detached from stand and used as portable machine 


BEVEL GEARS, 


Cut Theoretically Correct. - 
at For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
r to 


BREHMER BROS., 
440 N, 12th St,, Philadelphia, Pa, 


Almond Drill Chuck, 


: Sold at all Machinists’ 
ie 4 Supply Stores. 


T. R. ALMOND, 


83 & 85 Washington St., 
















BROOKLYN, N. Y. 






BARNES’ 


7 UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 


Send for Catalogue and Prices. 


 W.ELG JOHN BARNES 00, 


/ 1995 Ruby St., Rockford, Ill. 


- ENGLISH AGENTS, 





CHAS. CHURCHILL & CO., LTD., 
21 Cross St., FINSBURY. LONDON, E.c., ENG, 
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WM. SELLERS & CO,, Incorporated Do YOU WANT TO GET ACQUAINTED 








PHILADELPHIA, PA, with the best Lifting Locomotive Injector made? 
MANUFACTURERS OF If so, send for 


MACHINE TOOLS, Catalogue of RUE’S “LITTLE GIANT.” 


pod contains also much useful information on the 
TRAVELING CRANES AND SWING CRANES, 


a of Injectors in general, such, as we think, 
wil be of interest to every Engineer or Fireman, 
Operated by Electricity, Shafts or Inde- 

pendent Engines. 


as well as to Mechanics and Engineers generally. 
Turn Tables, Testing Machines, Shafting, 


RUE MFG. CO., 118 North 9th St., Phila., Pa. 
Pulleys, Hangers, Oouplings, Eto, 


= INJECTORS FOR ALL CLASSES OF BOILERS 


The LONG & ALLSTATTER C0.) “» seeesetesetosetesses 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


FOR ALL KINDS OF 



















WhisacT >) 
JRTHPZ VWASTOR $a, PANS, DETROIT MICH: 


o% 


seraer: 





; 

2 Syarrery’s & |NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART'S PATENT 
2 § oo ® . 

3 Fine Toots © - Compression Wedge Coupling. 
x 1 ll YD aeD SS SENT ON TRIAL. 

7 o Fees Can be attached or removed in a few seconds without 
2 » injury to shaft or coupling. 

¢ o SIMPLEST and BEST in MARKET, 
=) re Also the Cheapest. 

= ee eS. GOIN OOS Ge a Send for discount and illustrated Price List of 20 sizes, 
+ eae a R, J. STUART’S FOUNDRY AND MACHINE WORKS, 
Boo id « NEW HAMBURGH, N. Y. 








[F YOU HAVE ANY SMALL ARTICLES MPROVED geet |\VOLNEY W. MASON & CO., 


in Brass or Iron that you want manufactured UNIVERSAL MANUFACTURERS OF 








MULTIPLE PUNCH. 


BOILER, TANK AND STRUCTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVESHOPS.CARAND | in quantities, write to Taz Jonzs Bros. ELEcTRIC TRIMMER 





















WAGON WORKS, PLOW SHOPS, &c., &c. Co., 28-30-82 West Court St., Cincinnati, O. \ NEW “na Wile HOIST, 
For all kinds of 3 , , / 
DETRICK & HARVEY, WE HAVE A FINE LIST OF | Patiors: Manna, hig I if 
MACHINE 60. i ifiet Work bsotutet t s a ' Bee 
rinse” ifcectahl] OPEN SIDE PLANERS |" 22%: inset UM 8) 
aaaataatiniche. Md. “a yi oN Ready for Immediate Delivery reeommeti : sor —_ 
| 4 WN American Pat. ition Pulleys. 


“Two Medals Awarded at Chicago Exhibition.” 
PROVIDENCE, R. I., U.S. A. 


ah | . "ed SPECIAL MACHINERY.) Metinsy °° SS 








a ESTIMATES GIVEN ON MACHINES 


eee — IN QUANTITIES. 


ie SUDE CALIPER RULE (pec Nicholson’s Compression Shafi 


COUPLINGS, AND GET SOMETHING 
THAT WILL CIVE YOU SATISFACTION. 








ROBERT POOLE & SON CO. 


ENCINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 


LEVER ROPE 


eee eT age ae 
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ARTHUR'S PATENT, SEPT. 22,1891. 





MACHINE MOULDED GEARING 
ARTHUR'S | » “UNIVERSAL ” ROPE GRIPS, SPECIAL FACILITIES FOR THE 


ies 





CATALOGUE OF THE LATEST DESIGNS IN 


MACHINISTS’ FINE TOOLS 





Save the Expense of Hoisting Goods by Man-power. 


HEAVIEST CLASS OF WORK 








STANDARD. TOOL No Keys or Keyseats— ret tes rine ee mp res aes rey = sta 
u n a 
BED og 2Ok CO lw. NICHOLSON & CO., Wilkes Barre, P2. | rome vee THE ARTHUR (0, oom etine Wore, BALTIMORE. MD. 











THE HENDEY MACHINECO.. 


TORRINCTON, CONN., 


MANUFACTURERS OF 


ae | — eee Wa  Inproved Pillar and Traverse Shapers, 


——An 


THE HENDEY-NORTON ENGINE LATHES. 







PENN ONOUPE CCL 00S 
PHM te =, 


We have in stock for immediate Salinas one Trav- a 

erse Shaper, 20 in. stroke by 60 in. traverse of head, 
and one 30 in. stroke by 72 in. traverse of head. We 
will sell these two machines at greatly reduced prices, 
if sold within the next 60 days. We also have in 
stock 15 in. 24 in, and 25 in. Pillar Shapers. We 
also have ie immediate delivery, 14 in., 16 in., and | 
18 in. Hendey-Norton Lathes, and have 20 in. and 30 in. 
in the works. Send for Illustrated Catalogue. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 





BUCKEYE ENGINE CO., No. 


SLOW SPEED, MEDIUM SPEED 
AND HIGH SPEED ENGINES. 


Simple, Compound and Triple Expansion 
‘ Engines, High Pressure Boilers. 


COMPLETE STEAM POWER PLANTS OF HIGHEST 
ATTAINABLE EFFICIENCY. Address 


26 FRANKLIN AVE., SALEM, 0. 





“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO, 


33d and Walnut Sts., PHILADELPHIA, 
Branch Office, New York Agency, 
246 Lake St., CHICAGO. 18 Vesey St., N.Y 





Over 35,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 





WEBER GAS & GASOLINE ENGINE. 
ay. Simplest and most economical 
engines on earth. 
Fully Guaranteed. 
A boy starts it, requires only a 
few minutes’ attention a da Ly. 
Guaranteed cost of c= 5 
fw cent per hour per H. Ww 
yo catalogue. Address BOX 


WEBER GAS AND 
GASOLINE ENGINE CO. 
Kansas City. Mo. 


EUS dha CONE CO. 












HANGING AND STANDING 
CONES, 


Sikiluah MADEIN ALLSIZES. 
Thousands in use trans- 

mitting from 1 to 50H. P. For 

information address, 


No. 85 WATER STREET: 
BOSTON, MASS. 








THE PERKINS DRAW STROKE TRIMMER, 
LS 


An Indispensable hen) 
for all ench Wood- 
workers. Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 





GASOLINE ENGINES. 
Stationary & Portable 


ALL SIZES. 
Dwarfs in size and 
Giants in Strength. 
Costs only 10 cents a Dey 
yper H. P.torun them, & 
May scarcely any attention. 
Y EVERY ENGINE GUARANTEED 


Write for particulars 
and testimonials. 


THE VANDUZEN GAS & 
GASOLINE ENGINE CO. 
CINCINNATT, 0. 





















2 styles, Built from 1 to 50 Horse Power. Send for Circular. 


Also Mfrs. VENTILATING FANS, 


BACKUS WATER MOTOR CO., Newark,N. J. 





GAD AND GASOLINE 


ENCINE. 


The Simplest Ever Made. 
Send for Catalogue. 


SAPETY VAPOR ENGINE (0, 
16 Murray St., New York. 


General Agents Wanted. 









SAE wanoracTuRERs oF is 
FRICTION CLUTCH Dit 
PULLEYS. ~ 











4 GS: 





ONOVER 


HANDSOME CATALOGUE ON 


{ NDEN ERS 
=> THE CONOVER MFG.CO. 39 Cortianor Sr.NY. 











H : , 4 

A WATTS. CAMPBELL ‘. 
MANUFACTURERS EWARK. N.d. 
OF IMPROVED cae a —¥ 


CORLISS, STEAM ENGINES 


VARIETSS 
IN FULL Y. 
ONTRACTS te ae 
c TAKEN FOR [OMPcETE PC py eee 


FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


AUTOMATIC 
HIGH SPEED 
i ° afi’. 


HIGH PRESSURE BOILERS (Rtgs Oi.) WESTON ENGINE co., 


Paras POST, N. Y. 





























WAYNESBORO, 
PA. 






(Tandem Compound.) 











AND > =. = Ke oy. REPRESENTATIVES 
a = : JULIAN SCHOLL & CO..126 Liberty St., N.¥. 
oe GEO. D. HOFFMAN, 82 Lake St., Chicago. 
COMPLETE POWER PLANTS Sesser ao P ROLF MAN. 62 Lake St., Chlcage, 
CORLISS STEAM ENGINES, STEEL PLATE CHIMNEYS 


TANKS AND STAND PIPES, AIR PUMPS AND CONDENSERS, 
FEED-WATER HEATERS. 
PHILADELPHIA ENGINEERING WORKS, Limited, 
Philadelphia, Pa., U. S. A. 


Long Distance Telephone 1781. 








38 Cortlandt Street, New York City. 
5, osweso 18 South Canal! Street, he = Nt, 
4 Oliv er Street, Bosto 


ch Street, Ph inal i. Pa. 


T# LANE & BODLEY CO, 


CINCINNATI, OHIO. 


SHAFTING, | HANGERS, PULLEYS. 
SPECIAL STANDS FOR HEAVY SHAFTING. — 


CORLISS ENCINES, 
Belt Elevators, Saw Mills, Etc. 
COMPLETE POWER EQUIPMENT. 












THE “LUNKEN” RENEWABLE SEAT 
GATE VALVE. 


The VALVE WONDER 
of the age. 

Simple, Practical, Com- 
pact, Durable, Low- 
priced. 

For light and heavy 
pressure. 

From }” to 12”. Satis 
faction guaranteed. 


request. 





Cincinnati, 0., U.S. A. 


B Simpson's Centrifugal 
Steam Separator 












ator 
poses whe ere me Dey St am is ne 


KEYSTONE ENGINE ; MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia. 





| Circulars and prices on 











THE FINEST 
CATALOGUES 

EVER 
| issuep. 

















Moffet 


UNSURPASSED 
AS A 


REAMER. 


Will work in 
any position. ¢ 


ale Drill. 


Weighs 42 lbs. and 
drills from % to 
1% inches diam- 
eter. 








Runs with Steam 
—OR— 


Compressed Air. 


Manufactured by 


J.G. TIMOLAT, 


89&91 
S. Fifth Ave., 





Send for Cinewlan, V5" 





NEW YORK. 


P, PRYIBIL. 


i 498-510 West 41st Street, - NEW YORK CITY. 


Metal Spinning La athe 8 in various styles. 
Cut shows our 22-in. to 44-in. Extension 
Spinning Lathe Just as suitable forsmall 
work as any ordinary 22-in. lathe. We 
also make a 27-in. to 60-in. lathe. 


WOOD-TURNING LATHES for all purposes. 


__ “a BUFFERS AND GRINDERS, 
——— mag POLISHING LATHES, ETC. 


Pa BAND AND CIRCULAR SAWS FOR METAL, IVORY 
MIGHTY HANDY TOOL. — 


HORN, ETC. 
8 9 6 2 9 9 9 ® PRICES TO MEET THE TIMES. 
Write for Catalogue ** B.”’ Name this paper. 





i'm , 


We carry large and well assorted stocks 


7 
a &@ 











PUNCHING = * SHEARING MACE MACHINERY, 
f° BOILER MAKERS ROLLS. >: 


New Doty MayluFacurine (: 
JANE SviLlE WifOnsin. | 


LONERGAN’S SPECIALTIES 


Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
‘‘ Clipper ’’ Injectors, and other Steam Appliances. 


J. E. LONERGAN & CO., 211 Race St., Phila., Pa. 





























CATALOGUE FREE ON APPLICATION. 
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BROWN & SHARPE MFG.CO. 


PROVIDENCE, R. l., 


U.S.A 


SOFT, 
STRONG, 
| GLEAN 


IRON 
CASTINGS 


1 0z. to 5 Tons. 


MACHINE TOOLS. 
(4 



























63-INCH FORCE LATHE. 


THE NILES TOOL WORKS co. 


HAMILTON, OHIO. Correspondence Solicited. 








To Those Interested In, or Using Valves : 


We have recently made improvements in the manufacture of JENKINS 
BROS.’ VALVES, having increased the number of bo'ts, thickness of flanges, etc. 

We shall manufacture ONE GRADE OF VALVE ONLY, suitable for high 
= or low pressure steam. The Jenkins Discs used in these valves are suitable for high 
# or low pressure. We guarantee all valves stamped with Trade Mark. 


JENKINS BROS, 
Boston, Philadelphia, 





New York, 


BEMENT, MILES & C0, 


ct F OF 


METAL-WORKING 
MACHINE TOOLS 


FOR RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 

STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 

New York Office, Equitable Building. 
GEORGE PLACE, Agent. 


SPUR- AND SPIRAL-GEARED 


(“* SELLERS’ MOTION ’’) 


ANE 


MADE BY 


The G. A. GRAY CoO., 


477-483 Svcamor_e St., CINCINNATI, O. 


THE GARVIN MACHINE CO. 


MANUFACTURERS OF AND DEALERS IN 


METAL WORKING MACHINERY 


Chicago. 





Philadelphia, Pa. 








NEW 63-INCH LATHE. 





20 SIZES. 

From 22’’x22’’ 
to 96:72” any 
length. 
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THE PRATT & WHITNEY CO., 


HARTFORD, CONN,., 


Manufacture [L, A T Hi Ee Ss of Various Sizes 


AND OF THE FOLLOWING KINDS: 

HAND, ENGINE FOR TURNING AND SCREW CUTTING, 
CUTTING OFF, GAP BED, PULLEY TURNING AND BOR- 
ING, TURRET-HEAD ENGINE AND CHUCKING, 

: . HAND WHEEL RIM TURNING, SPINNING, 
a... GRINDING, PATTERN MAKING, ETC. 


PRICE LIST AND DESCRIPTION GIVEN UPON APPLICATION. 
ch: 98 WASHINGTON STREET, CHICAGO, ILL. 




















‘sTmiuG‘SHSdVHS‘SYSNV 1d @ 


western Bran 


The Billings Hand Vise. 
THE BEST VISE FOR LINEMEN. 
Drop Forged from Bar Steel. 
Interchangeable Parts. Parallel Jaws. 
Hardened by Spectal Process. 





The Billings & Spencer Co., 


HARTFORD, CONN. 


SteatentnCHARL ES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C. 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russia—/. BLOCK, Moscow. 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


+ SCREW MACHINES 


—==FIVE SIZES= =—— 























IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 




































ea MANNING, MAXWELL & MOORE 
ees” ; 
~ nee nAILAY ant 7 ers and Dealers in all kinds ot 
Oi scam TOOLS MD SUPPLIES. 
mm S58 
We 
Ls 
° aaa 
> The Celebrated 
, F. E. REED 
© 16-inch Swing 
WJ Engine Lathe. & 
a { 111-113 LIBERTY ST., NEW YORE, 





We carry the largest line of Tools and Supplies in the City. 








UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


ea WYMAN®GORDON 


=i -| a? WORCESTER, MASS. 








J. M. ALLEN, PREsIDENT. 

WM. B. FRANKLIN, Vice-PREsIDENT. 
DROP FORGINGS F. B. ALLEN, Seconp Vicr-PRESIDENT 
6? WOOD © WORKERS’ VISES — J. B. Prerce, SECRETARY & TREASURE” 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FOR SALE CH EAP. 


We intend to take out several of our old style lathes from 14” to 18” swing, 6 tc 
10 ft. beds to be replaced by 


IMPROVED HENDEY-NORTON LATHES 


and offer them at moderate prices. They are in first-class condition, some having 
been used less than a year. 


THE HENDEY MACHINE CoO,, to 


See our Advertisement on page 18, 


a 




















PAT. DEC, 5, 1882. 
PAT, DEC, 4, 1883. 
UG, 25, 1885. 
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J.M.CARPENTER —— 
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‘une CANAL STS., NEW YORK, Nv. Y. 


PAW TUCKET.R.|I. 





APS & DE 















